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PEEFACE. 


The  volume  now  published  as  Eeport  of  Progress  F,  on 
the  Fossil  Iron  Ore  beds  of  Middle  Pennsyb^ania,  with 
their  inclosing  rocks,  is  the  first  of  a series  oi  r eports  pre- 
pared by  Mr.  John  F.  Dewees,  Assistant  Geologist  in 
charge  of  the  Survey  of  the  Juniata  District,  to  exhibit  the 
results  of  his  systematic  examination  of  all  the  outcrops  of 
the  Upper  Silurian  and  Lower  Devonian  formations  in  a 
belt  of  country  extending  from  the  Susquehanna  river  on 
the  east,  to  the  Maryland  State  Line  on  the  south,  com- 
menced in  1874  and  continued  to  the  present  time. 

The  demand  for  such  a survey  was  exacted  by  the  grow- 
ing importance  of  the  Fossil  Ore  to  the  iron  manufacture 
of  the  State,  and  by  the  insufficiency  of  published  infor- 
mation on  the  subject.  The  Board  of  Commissioners  of 
the  Second  Geological  Survey  of  Pennsylvania,  feeling  the 
impossibility  of  accomplishing  detailed  surveys  of  the  nu- 
merous counties,  in  the  middle  belt  of  the  State,  traversed 
by  these  outcrops,  while  so  much  of  the  working  force  of 
the  survey  was  necessarily  spent  upon  the  almost  un- 
studied Coal  fields  of  the  western  counties,  and  on  the  even 
more  important  and  more  difficult  Oil  region,  ordered  that 
a special  and  complete  survey  should  be  undertaken  of  the 
outcrops  of  the  fossil  ore ; taking  in  only  so  much  of  the 
geology  of  the  other  Palaeozoic  formations  as  should  be 
needful  to  discover  and  explain  the  number,  places  and  re- 
lationships of  the  ore  beds  in  question. 

To  do  this  however  required  more  than  an  eye  survey  of 
the  outcrops,  and  mines.  To  distinguish  one  ore  bed  from 
another,  and  to  trace  them  separately  through  the  belt  of 
country  which  they  characterize,  carefully  measured  cross 
sections  must  be  made,  as  well  as  allignment  surveys  of 
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the  outcrops  themselves.  In  fact  an  instrumental  discus- 
sion of  the  topography  could  alone  suffice  to  ensure  the 
correctness  of  the  geological  conclusions. 

Mr.  Dewees  was  therefore  provided  with  a working  corps 
and  the  necessary  instruments,  the  efficiency  of  which  may 
be  fauiy  judged  by  the  sections  and  maps  published  with 
this  volume.  His  party  consisted  at  first  of  Mr.  Ch.  E. 
Billen,  Mr.  Ch.  A.  Ashburner  and  Mr.  Arthur  Hale. 

During  the  first  season  transit  lines  were  run  along  the 
south  foot  of  Jack’s  mountain  from  Logan  gap  to  Jack’s 
narrows  ; and  short  lines,  branching  off  at  many  points 
from  the  base  line,  were  run  to  the  crest  of  the  mountain  ; 
and  in  the  opposite  direction  to  the  Juniata  river,  afford- 
ing materials  for  a contour  Line  map  of  the  flank  of  the 
mountain,  and  the  valleys  in  front  of  it.  On  this  map  the 
ore  openings  were  located.  The  vertical  sections  of  the 
measures  were  then  constructed,  the  curves  calculated,  and 
the  thicknesses  of  the  formations  obtained. 

A punctual  study  was  made  of  all  the  strata  outcropping 
along  the  banks  of  the  Kishicoquillis  creek  from  Lewis- 
town  northward,  past  Logan  furnace,  and  through  Logan 
gap  into  Kishicoquillis  valley.  Specimens  for  study  and 
for  the  State  museum  were  taken  from  every  layer,  were 
numbered  and  labeled,  and  by  these  numbers  reference  is 
made  to  them  in  the  re^Dort. 

A similar  section  was  made  at  Mount  Union  extending 
along  the  banks  of  the  Juniata  river  into  Jack’s  narrows. 
This  also  will  be  found  in  the  report,  and  a comparison  of 
these  two  sections  will  suffice  to  establish  on  the  securest 
basis  the  systematic  geology  of  Middle  Pennsylvania  from 
the  top  of  the  Hamilton  to  the  bottom  of  the  Oneida  for- 
mation. Intermediate  sections,  shorter  but  made  with  the 
same  scrupulous  care,  confirm  and  illustrate  the  differenti- 
ation of  the  series,  and  fix  the  positions  and  relations  of 
the  ore-bearing  rocks. 

During  the  following  year,  1875,  the  instrumental  survey 
was  extended  westward  to  Orbisonia,  and  afterwards  across 
the  country  northwestward  around  the  end  of  Jack’s 
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monntain,  across  Sideling  hill,  to  the  summit  of  the  Broad 
top  mountain;  and  still  later,  over  nearly  the  whole  of 
the  Trough  Creek  coal  basin,  taking  in  Eocky  ridge,  the 
Eed  Shale  valley,  Sideling  gap,  and  across  to  Blacklog 
mountain. 

The  surveys  around  Orbisonia  and  on  Broad  Top  were 
entrusted  entirely  to  Messrs.  Billin  and  Ashburner,  aided  a 
part  of  the  time  by  Mr.  Hale ; Mr.  Billin  being  chiefly  oc- 
cupied with  the  topography  and.  Mr.  Ashburner  with  the 
construction  of  the  sections,  but  in  all  respects  working  in 
harmony,  with  mutual  assistance,  in  the  study  of  the 
geology  of  the  district.  The  zeal  and  skill  of  these  gentle- 
men cannot  be  sufficiently  praised.  Their  work  sj^eaks  for 
itself. 

In  the  meanwhile  Mr.  Dewees  followed  the  outcrops  of 
the  ore  eastward  into  Union  county,  on  both  sides  of  East 
Shade  mountain  ; on  both  sides  of  the  ore  bearing  ridges  to 
the  south  of  it ; through  Juniata  county ; on  both  flanks 
of  West  Shade  mountain;  around  the  end  of  Blacklog 
mountain  at  Littleton,  in  Huntingdon,  and  Anally  around 
McConnellsburg  cove  to  the  Maryland  state  line.  After 
a long  and  severe  illness  he  resumed  the  study  of  the  ore 
outcrops  on  the  Lower  Juniata  and  on  both  sides  of  Tus- 
carora  mountain.  His  reports  on  this  more  southern  ore 
belt  will  be  published  when  prepared.  They  cannot  be 
illustrated  with  contour  line  maps  and  measured  structural 
sections  like  those  published  with  this  volume,  because  his 
fleld  party  had  to  be  sent  to  other  districts  of  the  state. 
But  his  description  of  the  outcrops  of  fossil  ore,  of  the 
several  exposures,  openings  and  regular  mines  upon  them, 
and  of  the  series  of  sandrocks  and  shales  which  inclose 
them  will  be  as  minute  and  thorough  as  that  of  this  volume. 

Our  knowledge  of  the  geology  of  the  Juniata  Eiver  dis- 
trict of  Pennsylvania  previous  to  1874  was  due  to  the  admi- 
rable survey  of  it  made,  under  the  orders  of  Prof.  H.  D. 
Eogers,  by  Dr.  A.  A.  Henderson,  in  the  two  field  seasons 
of  1839  and  1840.  His  reports  afforded  the  substance  and 
many  of  the  details  of  that  description  of  the  region  to  be 
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found  in  Yol.  I of  tlie  Geology  of  Pennsylvania,  published 
in  1858.* 

The  northern  limit  of  Dr.  Henderson’s  researches  was 
East  Shade  mountain,  Jacks  mountain,  and  Sideling  ridge  ; 
its  southern  limit  was  the  Blue,  Horth,  or  Kitta tinny  mount- 
ain. Between  these  limits  it  stretched  from  the  Sus- 
quehanna river  to  Maryland.  Throughout  his  district  he 
mapped  the  meandering  outcrops  of  the  Clinton  formation 
(No.  Y)  which  holds  the  Fossil  ore ; but  of  the  ore  itself 
he  had  very  little  to  say,  because  it  was  at  that  early  day 
scarcely  anywhere  exposed  by  nature  or  artificially  opened 
up  to  examination.  He  describes,  however,  the  mines  of 
Juniata  furnace,  (p.  358) ; of  Perry  furnace,  (p.  360) ; at 
Oak  Grove,  (p.  362) ; in  Slenderdale  and  other  ridges,  (p. 
374) ; at  Mifflintown,  (p.  375) ; in  Tuscarora  valley,  (p. 
378) ; in  the  Lewistown  valley,  (p.  410) ; and  in  the  Little 
cove,  (p.  414). 

Dr.  Henderson’s  report  was  illustrated  with  many  cross 
sections,  some  of  which  are  reproduced  in  the  text,  and  the 
rest  in  the  atlas  of  sections  of  1858.  Some  of  them  were 
used  in  constructing  the  long  sections  published  on  the  same 
sheet  with  the  Geological  Map  of  the  State.  But  these  sec- 
tions were  constructed  without  the  use  of  instruments ; and 
the  groups  of  rocks  were  generalized  into  thick  formations  ; 
so  that  very  few  details  can  be  made  out,  and  none  of  these 
details  are  reliable  for  local  use  at  the  present  day.  In  fact, 
both  the  topography  of  his  original  colored  map,f  and  the 
geological  structure  of  his  numerous  and  conscientious  sec- 
tions, bear  the  imprint  of  an  accomplished  field  geologist, 
who  worked  at  a disadvantage  because  without  instru- 
ments of  precision,  and  who  could  hope  therefore  to  accom- 
plish little  more  than  a faithful  reconnoissance  of  Iris  field, 
and  to  sketch  in  its  main  features. 

Since  then,  the  erection  of  large  iron  works  within  the 
district,  the  enlarged  demand  for  stock  from  the  growing 
iron  manufacture  of  Eastern  Pennsylvania,  and  increased 

*See  pages  313  to  433.  A synoptic  index  of  these  120  pages  is  given  on  pp. 
143  to  146  of  Report  of  Progress  A,  1876. 

fTliis  map  my  lamented  friend  presented  to  me  a few  years  before  his  death. 
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facilities  of  transportation  afforded  by  the  extension  of  the 
railway  system,  have  combined  to  stimulate  local  explora- 
tion and  exploitation  of  the  fossil  ore  outcroj;)s  ; and  this  in 
turn,  has  excited  farmers  and  miners  to  search  for  other 
kinds  of  iron  ore,  and  given  rise  to  the  discovery  of  valuable 
outcrops  of  brown  hematite  ore  belonging  to  the  Hamilton 
formation,  but  running  parallel  to  and  lying  never  far  away 
from  those  of  the  Clinton  fossil  ore.  New  horizons  of  the 
latter  fossil  ore  have  also  been  made  known ; so  that  now 
the  number  of  fossil  ore  beds  lying  at  different  stages  in  the 
column  of  the  Clinton  group  is  so  much  greater  than  was 
once  supposed,  that  the  difficulties  of  the  systematic  geolo- 
gist are  greatly  increased,  as  well  as  the  hopes  of  the  land 
owner  and  iron  worker. 


The  district  under  review  in  this  volume  embraces  parts 
of  four  counties : Snyder  in  the  east,  Miffiin  and  Juniata 
in  the  middle,  and  Huntingdon  in  the  west.  Long, 
slightly  curved,  parallel,  and  interlocking  anticlinal  mount- 
ains traverse  it  from  east-northeast  to  west-southwest, 
bringing  up  the  under  rocks,  and  tilting  the  beds  of  iron 
ore  towards  the  north  and  south,  but  allowing  their  out- 
crops to  fold  around  their  pointed,  declining  eastern  and 
western  ends.  These  outcrops  form,  therefore,  a series  of 
closed  circuits,  or  very  long,  narrow  ovals.  Subordinate 
anticlinals  in  the  intermediate  valleys  of  upper  rocks  bring 
up  other  outcrops  of  the  fossil  ores,  in  complicated  zigzags. 
Between  these  again  are  synclinal  oval  outcrops  of  the 
higher  Hamilton  brown  hematite  ores. 

The  whole  makes  a geographical  belt  about  80  miles  long 
and  10  miles  wide,  practically  isolated  from  a similar  belt 
running  across  the  lower  Juniata  river  further  south,  and 
from  the  belt  of  fossil  ore  outcrops  in  Union,  Centre,  and 
Blair  counties  further  north  and  west.  It  is  a natural  ar- 
rangement, therefore,  to  confine  the  description  of  the  Mid- 
dle Juniata  Belt  of  Fossil  Ore  within  the  limits  of  one  report. 
Its  termini  towards  the  Susquehanna  are  the  east  ends  of 
Jack’s  mountain  and  of  Shade  mountain ; its  termini  in 
the  other  dii’ection  are  the  west  ends  of  Jack’s  mountain 
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and  of  Black  Log  mountain.  One  outcrop  follows  the  south 
flank  of  Jack’s  mountain  from  end  to  end  ; another  encir- 
cles East  Shade  mountain ; another  Blue  Ridge  ; another 
Black  Log  and  West  Shade  mountain.  Other  smaller  ones 
encircle  smaller  ridges  south  of  East  Shade  mountain,  or 
follow  the  ridges  on  each  side  of  the  Juniata  river  and 
along  the  middle  of  the  Lewistown  valley.  By  the  table 
of  contents  it  will  be  seen  that  the  descrix:)tion  follows 
always  a direction  from  east  to  west,  beginning  near  Selins- 
grove  in  Snyder  county,  and  ending  at  Fort  Littleton  in 
Huntingdon  county  ; and  takes  the  successive  ranges  of 
outcrops  in  an  order  from  north  to  south,  beginning  with 
Jack’s  mountain  and  ending  with  West  Shade  mountain. 

As  the  best  geological  work  east  of  the  Juniata  was  done 
in  the  neighborhood  of  Lewistown,  the  elaborate  sections 
there  made  in  1875  are  introduced  early  in  the  book,  at  the 
beginning  of  the  second  chapter,  after  only  the  Jack’s 
mountain  outcrop  east  of  Logan’s  gap  has  been  described; 
and  to  that  chapter  the  reader  is  referred  for  a better  un- 
derstanding of  the  following  short  summary  of  the  geologi- 
cal formations  dealt  vsdth  in  this  report : 

A more  extended  range  of  the  Palseozoic  formations, 
subsequently  surveyed  by  Mr.  Billin  and  Mr.  Ashburner, 
across  the  Aughwick  valley,  west  of  the  Juniata,  from  the 
centre  line  of  Blacklog  valley,  through  Rockhill  gap,  past 
Orbisonia ; past  Three  Springs,  at  the  southwest  end  of 
Jack’s  Mountain  ; across  Sideling  Hill,  through  the  railway 
tunnel,  and  also  through  Sideling  Hill  Creek  gap  ; across 
Ground  Hog  valley  ; and  Anally  across  the  East  Broad  Top 
Mountain  coal  basin, — to  the  Rockhill  Company’s  coal 
mines,  is  given  in  Mr.  Ashburner’ s report  in  this  volume. 

Mr.  Ashburner’ s report  is  illustrated  by  his  own  admira- 
bly executed  sections,  and  by  Mr.  Billin’  s beautiful  contour 
line  maps,  to  all  which  the  reader  is  referred. 

Mr.  Ashburner  describes  in  his  report  his  method  of  pro- 
jecting and  calculating  the  thickness  of  each  formation, 
and  his  reasons  for  assigning  its  hypothetical  limits. 

The  larger  part  of  the  Palteozoic  column  is  here  repre- 
sented, viz : from  the  top  of  the  Lower  Productive  Coal 
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measures  No.  XIII  down  to  the  middle  of  the  Trenton 
(Siluro-Cambrian)  limestone  No.  II ; a measured  depth  of 
18,397  feet.  Adding  to  this  say  2500  feet  for  the  unrep- 
resented or  overlying  coal  measures,  * and  6000  f feet  for 
the  Siluro-Cambrian  dolomites  underneath  the  surface  of 
Blacklog  valley,  we  get  about  27,000  feet  of  conformable 
Carboniferous,  Bernician,  Devonian,  Silurian  and  Siluro- 
Cambrian  strata,  down  to  the  Potsdam  sandstone  No.  I,  in 
the  central  region  of  Pennsylvania.:}; 

Mr.  R.  H.  Sanders’  measurements  in  Blair  County,  from 
the  lowest  coal  bed  down  to  the  Potsdam  sandstone,  § (made 
under  less  favorable  circumstances,  because  on  a less  con- 
tinuous line  of  outcrops,)  confirm  the  correctness  of  Mr. 
Ashburner’s  section.  Mr.  Sanders’  total  is  23,348  feet  to 
which  must  be  added  say  2,700  for  admitted  overlying  coal 
measures,  making  about  26,000'  as  against  Mr.  Ashburner’s 
27,000'.  So  remarkable  a correspondence  between  two  long 
sections  independently  constructed,  in  two  neighboring  dis- 
tricts, cannot  fail  to  inspire  confidence. | 


*The  coal  measures  both  in  the  bituminous  and  in  the  anthracite  fields  are 
about  3000  feet  thick,  and  this  is  the  empirical  addition  alwaj^s  used  in  the  fol- 
lowing paj-agraj^hs. 

Kespecting  formations  more  recent  than  the  coal  measures,  it  need  only  be 
said  here  that  with  the  exception  of  a suspected  capping  of  the  coal  measures 
of  Greeue  county  with  strata  of  early  Permian  age,  not  a trace  of  any  Mesozoic 
or  Kainozoic  rock  has  ever  been  noticed  m IMiddle,  Northern  or  AVestern 
Pennsylvania.  Even  the  lignite  of  Brandon  Vt.,  of  Ironton  hi  Lehigh  Co. 
and  of  the  Pond  bank  in  Franklin  Co.  has  never  been  detected  in  any  of  the 
ore  banks  of  the  middle  counties.  The  country  remained  out  of  water  from 
the  end  of  the  coal  era  to  the  supposed  submergence  in  the  Chamjilain  age. 
(See  Reports  Q,  QQ,  III,  Ac.) 

fThe  exact  figures  will  be  given  by  Mr.  F.  Platt  in  his  report  on  Blair 
County,  from  the  topographical  work  of  Mr.  R.  H.  Sanders  in  Canoe  Yallej', 
and  Sinking  Valley,  and  Mr.  C.  E.  Hall’s  palaeontological  and  structural  sec- 
tion along  the  Little  Juniata  river  and  Pennsjdvania  railroad.  See  also  Ap- 
pendix A to  this  volume. 

J The  Potsdam  is  excluded  from  all  measurements  in  Pennsylvania  except 
along  the  northwest  fiank  of  the  South  mountains,  because  it  nowhere  appears 
above  the  surface,  except  at  one  point  to  be  described  in  Mr.  F.  Platt’s  report 
of  Blair  County.  The  same  is  true  a fortiori  of  the  Cambrian,  Huronian  and 
Lam'entian  rocks. 

§Published  in  advance  of  the  Blair  Co.  report  in  the  Proc.  Amer.  Philos. 
Society,  Philadelphia,  March  15,  1878,  page  349. 

II  To  allow  scrutiny  by  those  who  desire  to  verify  these  important  facts,  I have 
appended  Mr.  Sanders’  section  at  the  end  of  Mr.  Ashbumers’s  report.  (A.) 
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These  are  the  first  exact  instrumental  measurements  of 
the  Palaeozoic  rocks  ever  made  in  America  where  the  series 
is  not  only  continuous  but  thick.  The  measurements  given 
in  the  Final  Report  of  1868  are  in  the  main  either  conjec- 
tural or  averaged,  and  have  therefore  no  great  value  for  a 
comparative  study  of  the  rate  and  proportion  of  deposition 
in  different  areas. 

These  measurements  then  afford  a trustworthy  basis  of 
comparison  to  which  all  local  measured  sections  already 
made,  or  to  be  made,  along  other  lines  across  the  middle 
belt  of  Pennsylvania  may  be  referred  ; such  as  Mr.  Billin’ s 
measurements  in  Union  and  Centre  Counties,  and  Mr. 
Chance’ s measurements  at  the  Delaware,  Lehigh  and  Schuyl- 
kill water  gaps  ; the  long  section  to  be  measured  from  the 
coal  of  the  Third  Mountain,  down  through  the  Susque- 
hanna Gap  to  Harrisburg*,  and  the  long  section  to  be  meas- 
ured this  summer  (1878)  from  Mercersburg  to  Bedford. 

A measured  section  has  just  been  received  from  Mr.  H. 
M.  Chance,  and  inserted  as  appendix  B to  this  volume, 
showing  a total  thickness  of  13,636-[-feet,  between  Lock- 
- haven  and  Farrandsville,  from  86  feet  above  XII  down  to 
the  top  of  III ; or, — by  adding  2, 914  feet  for  additional  coal 
measures,  16, 650  feet.  Mr.  Chance  gives  the  following  table : 


XIII.  Coal  measures,  (2,914)-|-86', 3,000' 

XII.  Pottsville  conglomerate, 129' 

XI.  Mauch  Chunk  red  shale, f 100' 

X.  Pocono  sandstone,  (merging  into  IX,) 1,175' 

IX.  Catskill  red  sandstone,  &c., 2,106' 

VIII.  Chemung,  Portage,  Hamilton,  IJ.  Helderberg,  . . . 6,764' 
VII.  Oriskany,  wanting  at  Lock  Haven.* 

VI.  Lower  Helderberg,  &c.,  limestones, 895' 

V.  Clinton  shales,  (with  fossil  ore,) 1,080' 

IV.  Medina  and  Oneida  sandstones, 2,301' 


Total  to  top  of  Hudson  river, 13,636' 


The  Susquehanna  river  section  is  peculiarly  favorable 
for  this  work,  from  the  top  of  III  (Hudson  river  slate)  to 
the  bottom  of  XIII  (Coal  measures,)  because  the  strata  are 

* Well  exposed  at  Milesburg,  (Centre  county.) 

f Cut  away  in  a short  distance  northward  to  nothing  by  the  overlying  con- 
glomerate. 
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nearly  vertical  and  in  one  direction  (south  side  of  the  Cove 
synclinal)  the  entire  distance.  A rough  measurement  was 
made  here  very  early  in  the  course  of  the  first  survey,  forty 
years  ago,  and  the  enormous  thickness  of  the  Silurian  and 
Devonian  rocks  excited  the  astonishment  of  European 
geologists,  and  was  received  by  them  with  unconcealed  in- 
credulity. The  formations  were  estimated  to  be  of  the  fol- 
lowing thickness : 

XIII.  Coal  measures,  in  the  Pottsville  basin  to  the  east,  . 3,000' 

XII.  Pottsville,  in  the  Dauphin  basin  to  the  east,  ....  660' 

XI.  Mauch  Chunk,  on  the  Susquehanna  river,  less  than  3,000' 

X.  Pocowo,  in  the  Second  mountain,  less  than  ....  2,000' 


IX.  CatsA:iiZZ,  on  the  Susquehanna  river, 6,000' 

VIII.  Chemung,  Portage,  Marcellus,  (?) 5,000  to  6,000' 

VII.  Oriskany  shales, (maximum,)  100' 

VI.  Lower  Helderherg,  &c.,  limestones,  . . (wanting.) 

V Clinton,  &c., 1,000' 

IV.  Medina  SS.,  Oneida,  SS., 500' 


Total  to  the  top  of  III.  Hudson  river, 22,260' 

As  against  Mr.  Ashburner’s,  18, 394-f2, 500 — 1,300=.  . . .19,594' 

As  against  Mr.  Sanders’,  23,348-(-2,700 — 7,500= 18,548' 

As  against  Mr.  Chance’s,  13,636-1-2,914= 16,550' 

The  total  thickness  of  Palgeozoio  rocks  declines  therefore 
in  a northwest  direction  through  Middle  Pennsylvania. 

The  local  variations  in  thickness  of  each  subdivision  of 
it,  each  group,  each  individual  formation  and  stratum,  are 
infinitely  numerous,  and  sometimes  very  surprising.  Ex- 
amples may  be  found  noted  in  Mr.  Ashburner’s  report. 

The  tolerable  maintenance  of  the  total  is  a strong  argu- 
ment against  any  such  non-conformability  as  would  imply 
oscillations  of  the  sea-level  important  enough  to  cause  one 
formation  to  overlap  the  upturned  and  eroded  edges  of 
another. 

Abundant  evidence,  however,  that  extensive  areas  have 
been  gently  and  alternately  elevated  and  submerged  is  af- 
orded  by  the  interesting  set  of  coal  beds  described  by  Mr. 
Ashburner  as  cut  in  the  railway  tunnel  through  Sideling 
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hill*  and  by  the  much  older  Hamilton  coal  beds  of  Perry 
county. 

That  the  Mauch  Chunk  red  shales  of  XI  were  sometimes 
out  of  water  (or  at  the  level  of  the  water)  is  shown  by  the 
batrachian  foot  prints  at  Mount  Carbon  on  the  Schuylkill ; 
by  slight  hollows  in  its  upper  surface  filled  with  coarse 
gravel  (at  the  bottom  of  XII,)  in  the  old  exposure  in  Solo- 
mon’s gap,  descending  to  Wilkesbarre,  and  elsewhere  ; and 
by  the  rapid  thinning  away  of  the  whole  formation  north- 
westward from  Farrandsville  in  Clinton  county. 

What  is  true  of  the  subcarboniferous  (Bernician)  Mauch 
Chunk  red  shales  of  XI  must  be  true  of  the  very  similar 
(much  older,  Silurian, ) Clinton  red  and  varigated  and  olive 
shales  of  Y,  holding  the  Danville  and  other  fossil  ore  beds, 
described  by  Mr.  Dewees  in  this  volume.  The  waters  must 
have  been  shallow,  but  very  broad,  to  permit  successive 
thin  layers  of  small  fossil  shells  to  be  spread  over  so  wide 
an  area,  and  yet  to  vary  so  incessantly  in  volume  and 
quality.  The  absence  of  these  ore  beds  from  Dauphin, 
Schuylkill,  and  Lehigh  counties  designate  some  sort  of  low 
lying  shore-line  in  that  direction. 

The  extension  of  the  true  fossil  ores  northward  to  Lake 
Ontario,  and  their  absence  from  southern  Virginia  and 
Tennessee,  with  a notable  reduction  in  thickness  of  the 
whole  Clinton  formation  in  the  southern  States  agrees  with 
and  explains  that  absence. 

On  the  other  hand,  the  much  wider  expanse  of  the 
“rock-ore”  (at  the  top  of  the  Medina  Xo.  lY,  and  lying 
1,000  feet  beneath  the  “fossil-ore-beds,”)  not  only  eastward 
to  the  Schuylkill  and  Lehigh  water  gaps,  but  as  far  south 
as  Alabama,  and  as  far  west  as  Wisconsin,  taken  in  connec- 
tion with  its  absence  from  the  Xew  York  outcrops,  leads 
to  but  one  conclusion,  namely  : That  the  water  area  of  the 
Clinton  ore  age  was  gradually  shifted  northward ; or  at 
least,  that  conditions  favorable  for  animal  life  (probably  a 

* Coal  beds  in  the  Pocono  Sandstone  No.  X analogous  to  the  coal  bed  in  No. 
X at  Duncannon,  at  the  mouth  of  the  Juniata ; to  the  coal  beds  in  No.  X in 
Wyoming  county ; to  the  coal  beds  in  No.  X,  on  the  New  river  in  Virginia; 
and  elsewhere.  Mr.  Chance  detects  one  of  these  little  coal  beds  near  the  top 
of  X in  his  section  at  Farrandsville.  (See  Appendix  B.) 
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shallowing  of  the  water)  supervened  only  in  the  north,  and 
not  until  much  of  the  Clinton  had  been  deposited. 

The  connection  of  those  curious  layers  of  coarse  material, 
named  the  Ore-sandstone  and  the  Iron-sandstone,  with  the 
fossiliferous  ore  beds  themselves,  cannot  be  elucidated  in 
advance  of  the  publication  of  Mr.  Dewees’  description  of 
the  metamorphoses  which  he  saw  these  sandstones  under- 
going as  he  passed  southward  over  their  successive  outcrops 
in  Perry  County,  and  the  subject  must  be  left  therefore  for 
another  report. 

This  report  has  already  been  too  long  withheld  from  the 
press  (for  good  reasons  which  need  not  be  said),  and  must 
now  issue  ; but  it  should  be  understood  that  a much  larger 
mass  of  observations  remain  for  the  next  volume,  which 
will  include  all  the  fossil  ore  outcrops  in  southern  Snyder, 
Juniata,  Perry  and  Fulton  counties. 

The  following  succinct  description  of  the  formations 
among  the  outcrops  of  which  run  those  of  the  Marcellus 
ore  bed  of  YIII,  and  the  Clinton  fossil-ore  beds  of  V,  will 
assist  the  reader.  They  are  described  in  their  natural  order 
from  above  downwards  thus : 

Marcellus  Shale  ( VIII.) 

Black  slates,  overlying  the  Marcellus  ore  bed,  and  form- 
ing low  hills  along  the  centre  line  of  each  synclinal ; consti- 
tute the  highest  rock  in  the  Lewistown  valley.  Sometimes 
these  slates  contain  enough  carbon  to  flame,  and  even  to 
burn  freely  ; but  never  become  workable  coal  beds. 

Marcellus  Ore  Bed. 

A layer  of  brown  hematite  ore  underlies  the  black  slate 
and  overlies  the  limestone  next  to  be  described.  It  is  con- 
stant, but  variable  in  thickness  ; sometimes  a mere  trace  ; 
often  ten  or  twelve  feet  thick.  Bunches  of  it  occur  even 
thicker.  It  is  sometimes  of  even  size  for  long  distances  and 
then  suddenly  thins  out.  Large  and  profitable  ore  banks 
have  been  worked  in  it.  In  closely  folded  synclinals  of 
Oriskany  sandstone,  containing  no  black  shales,  no  ore 
need  be  looked  for.  Where  the  ore  bed  is  good  at  the  sur- 
B F, 
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face  there  occurs  a change  of  good  ore  into  poor  ore  at  a 
depth  of  from  20  to  60  yards  ; on  high  ground,  cut  by 
deep  cross  ravines,  the  good  ore  continues  to  a still  greater 
depth.  Below  the  limit  of  change  the  bed  consists  of  an 
imi^ure  earthy  carbonate,  or  dirty  clay-iron-stone  ; which, 
deeper  still,  turns  into  a dark  pyritous  clay. 

In  prospecting  for  this  ore  it  is  necessary  to  remember, 
first,  that  the  ore  immediately  underlies  the  carbonaceous 
black,  and  overlies  the  calcareous  green  shales.  So  long  as 
the  trial  shaft  throws  out  black  shales  the  ore  is  not  yet 
reached.  If  a shaft  throws  out  green  shales,  or  limestone, 
it  is  sunk  outside  of  the  ore  belt ; or  there  is  no  ore  left  in 
the  trough.  A shaft  may  also  go  through  nothing  but  a 
deposit  of  surface  drift  thicker  than  common. 

Upper  Helderderg  Limestone  ( VIII.) 

Limestone  beds  and  lime  shales  underlie  the  Marcellus 
ore  bed. 

In  Snyder  County  it  is  a mass  of  greenish  limestone.  In 
Tuscarora  Valley  this  green  limestone  is  about  40  feet  thick. 

At  Peru  in  Juniata  County,  the  top  layer  is  a pure  good 
limestone. 

At  Lewistown  may  be  seen  40  feet  of  dark  green  limestone 
crumbling  under  the  weather  into  light  green  shales. 

At  Me V ey town  40  feet  of  black  limestone  is  divided  into 
beds  of  half  a foot  or  a foot  in  thickness,  some  of  them  black 
clay  slate,  others  hard  gray  subcrystalline  limestone. 

From  Orbisonia  to  Fort  Littleton,  its  outcrop  decomposes 
into  green  shales. 

The  layers  are  generally  more  or  less  hydraulic,  aud  the 
burnt  lime  hardens  instead  of  slacking  and  is  therefore  re- 
jected by  the  farmers.  It  is  said  that  the  hydraulic  cement 
used  in  the  construction  of  the  Schuylkill  Canal  was  made 
from  this  limestone,  quarried  near  Perryville,  Juniata  Co. 

Corniferous  Shale  ( VIII.) 

Under  the  Upper  Helderberg  hydraulic  lime  shales  and 
limestones  lie  133  feet  (at  Lewistown  ; 110'  at  MeVeytown  ; 
100'±  in  Tuscarora  Valley  ; 30'  to  40'  in  Snyder  County,) 
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of  fine  grained,  calcareous,  fossiliferons  sandstones,  yellow- 
ish. and  shaly  at  the  snrface,  having  lost  the  lime  by  leach- 
ing, It  is  called  in  this  report  Corniferous  Shale. 

Peru  Limestone  ( VIII.) 

The  bottom  layers  of  the  corniferous  shale  above  described 
take  on  a special  aspect  for  several  miles  east  and  Avest  of 
Peru,  in  the  Tuscarora  Valley,  that  of  a hard,  thin  bedded 
limestone,  breaking  up  into  long  narrow  blocks.  Outside 
of  this  area  the  usually  hard,  yelloAv  square  fractured  char- 
acter prevails. 

Peru  Sandstone  ( VIII.) 

A three  foot  layer  of  fragile  rock  occurs  at  Peru,  overly- 
ing the  typical  Orislcany,  but  very  distinct  from  it.  It 
shows  no  fossils,  and  therefore  cannot  be  named  CaudagaUi 
grit.  Southwest  of  Peru  fragments  of  it,  scattered  upon 
the  surface,  contain  pebbles  as  large  as  a chestnut,  and  in 
sizes  from  that  down  to  a grain  of  sand. 

PocJcets  of  iron  ore  have  been  found  in  this  rock,  at 
Orbisonia  and  elsewhere,  and  mined  to  some  small  extent. 

A siliceous  hrown  hematite  occurs  in  considerable  quan- 
tity in  shales  over  the  Oriskany  in  the  Tuscarora  Valley. 
The  shales  are  so  impregnated  as  to  look  like  rich  ore , but 
on  being  broken  a core  of  sand  appears  surrounded  by  an 
iron  crust.  The  surface  of  the  ground  is  sometimes  covered 
with  this  deceptive  and  almost  always  worthless  rock. 

Oriskany  Sandstone  ( VII.) 

This  rough- weathering,  highly  fossiliferons  sandrock,  160 
feet  thick  in  Long  hollow,  140'  at  McVeytown,  110'  in  the 
ridges  north  of  Lewistown,  and  95'  at  Mt.  Union,  dwindles 
down  eastward  to  40'  in  Snyder  county,  and  25'  at  Peru  in 
Tuscarora  valley  at  the  end  of  Shade  mountain.  In  Union 
county  on  the  Susquehanna  West  branch,  it  can  scarcely 
be  recognized  at  all. 

On  Kishicoquillis  creek  at  Lewistown  it  can  be  sub- 
divided into  a middle  soft  argillaceous  sandstone  mass  30' 
to  40'  feet  thick,  between  upper  and  lower  masses  of  la- 
minated shale  beds. 
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The  Oriskany  outcrops  always  make  crested  ridges  ; and 
when  massive,  very  rugged  ones,  studded  with  picturesque 
j)ulpit  rocks,  like  those  so  much  visited  opposite  Hunting- 
don. The  rock  may  also  be  recognized  by  the  fossil  casts 
which  pit  its  weathered  surface  often  in  great  abundance. 

Sometimes  it  furnishes  a good  fire  brick  clay. 

Around  McVeytown,  and  in  Jack’s  narrows,  its  sand  is 
sharp,  and  so  slightly  cemented,  that  the  erosion  of  the 
surface  has  caused  huge  accumulations  of  the  best  glass- 
sand,  which  are  mined,  crushed,  washed  and  sold  at  a 
profit ; and  this  condition  of  things  prevails  more  or  less 
along  the  north  dip  of  the  southeast  synclinal  from  near 
Lewistown  to  McVeytown ; and  on  the  north  side  of  the 
Oriskany  synclinals  of  Ferguson  valley.  In  Snyder  and 
Juniata  counties  also  the  Oriskany  outcrops  disintegrate, 
and  the  coarse  sand  is  spread  in  sheets  along  the  tops  of 
the  ridges,  and  is  farmed  along  with  the  surrounding  land. 

At  the  McVeytown  glass  sand  mine,  the  fine  grained 
white  sand  is  more  than  100  feet  deep,  and  very  little 
mixed  with  clay. 

The  mother  rock  is  compact  enough  to  require  blasting  ; 
but  the  masses  thrown  out  by  the  blast  crumble  in  falling, 
and  are  often  so  completely  broken  up  in  the  fall  as  to 
make  it  needless  to  pass  them  through  the  crusher,  and 
they  are  at  once  washed  with  the  accumulated  sand.  Some 
layers  are  however  harder  and  must  be  passed  through 
rolls  before  going  to  the  washers.  The  quantity  of  foreign 
matter  washed  out  is  insignificant  when  compared  with  the 
bulk  of  the  sand. 

The  Oriskany  rocks  are  in  some  localities  hard  and 
massive  enough  to  serve  for  building  stone. 

The  cleavage  planes  in  the  McVeytown  deposit  do  not 
run  regularly,  but  diagonally,  forming  wedge-shaiDed  and 
pot-shaped  nests,  which  are  liable  to  drop  out  in  mining 
when  least  expected. 

When  Mt.  Hope  furnace  tunnel  (7  miles  from  Lewis- 
town)  was  driven  through  the  southeast  dipj^ing  Oriskany 
to  reach  the  Marcellus  ore  bed,  it  is  said  that  more  than 
60  feet  of  pure  white  sand  was  brought  to  light. 
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Where  iron  is  present  in  the  rock  the  sand  is  rejected  by 
the  glass  smelters. 

The  top  part  of  the  formation  is  frequently  charged  with 
iron,  and  its  outcrop  blocks  look  like  masses  of  ore,  but  they 
are  mere  iron  stained  and  encrusted  chunks  of  sandstone. 

OrisJcany  Tron  Ore.  {VII.) 

In  Hill  valley,  Huntingdon  county,  where  the  Oriskany 
is  a soft,  argillaceous,  red,  purple,  and  white  mass,  a bed  of 
brown  hematite,  of  fair  quality,  occurs  in  it,  varying  in 
thiclvuess  from  five  to  ten  feet.  This  is  the  old  ‘ ‘ Lane  ore- 
bank,”  which  is  still  worked,  the  ore  being  mixed  with 
fossil-ore  at  Matilda  furnace.  There  are  other  ore  banks 
on  this  outcrop  in  Hill  valley. 

OrisJcany  Shales.  {VII.) 

The  Oriskany  shale  takes  its  name  from  the  Oriskany 
sandstone,  which  overlies  it.  It  is  calcareous,  siliceous, 
variegated  in  color,  and  of  varying  thickness,  but  is  gener- 
ally a constant  deposit  wherever  the  Oriskany  sandstone 
exists,  and  with  it  forms  the  tops  of  the  ridges.  Its  layers 
are  hard,  and  its  fracture  is  sometimes  square  and  some- 
times conohoidal. 

At  Lewistown,  Mt.  Union,  and  also  at  McVeytown  the 
weathered  layers  show  bright  colors ; but  where  exposed 
on  the  Kishocoquillis  creek  they  are  of  dark  color.  Expos- 
ures are  almost  always  yellow ; at  Lewistown  and  at  Mc- 
yeyto^vn,  traversed  by  streaks  of  white  and  chocolate. 
Some  of  the  strata  of  various  shades  of  yellow  have  thin 
bands  of  purple  and  white,  with  purple  streaks  ; the  whole 
forming  a handsome  stone,  especially  when  the  colors  are 
heightened  by  wetting.  Each  bed  is  generally  in  thin  lay- 
ers, traversed  by  many  vertical  joints  set  close  together,  so 
that  the  blocks  break  off  short. 

This  lower  division  of  the  Oriskany  varies  from  less  than 
fifty  (50)  to  more  than  two  hundred  (200)  feet  in  thickness. 

Small  pockets  of  brown  hematite  ore  are  of  frequent  oc- 
currence in  these  shales,  but  nowhere  does  the  ore  appear 
to  exist  in  quantity. 
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Lewistown  Limestone  Shale.  ( VI.) 

This  lime  shale  underlies  the  Oriskany  Shale,  and  over- 
lies  the  Lewistown  Limestone,  and  is  the  upper  division  of 
Lower  Helderherg formation. 

It  is  composed  of  a shaly  limestone,  an  argillaceous  and 
in  part  siliceous  shale,  with  some  thin  beds  of  an  excellent 
quality  of  hard  blue  limestone  of  good  quality  for  building 
or  flagging  purposes.  Portions  of  it  produce  blocks  from 
ten  inches  to  a foot  in  thickness  ; other  portions  blocks  not 
more  than  three  inches  thick. 

Near  Lewistown  these  flags  and  building  stones  have 
been  quarried  to  some  extent  by  Mr.  John  Stratford.  This 
is  its  character  in  the  ridges  in  Mifflin  County,  but  the 
limestone  is  generally  of  an  inferior  character.  Where 
farmers  have  burned  lime  from  stone  taken  from  this  di- 
vision it  has  generally  proved  unsatisfactory.  Wherever 
the  underlying  Lewistoion  Limestone  is  exposed  that  is 
used  in  jDreference  to  any  other. 

The  thickness  may  be  stated  thus  : — At  Lewistown,  140 
feet ; at  McYeytown,  130  feet ; at  Mount  Union  apiiarently 
only  18  (?)  feet  thick. 

Lewistown  Limestone.  {VI.) 

This  Lower  Helderberg  limestone  underlying  the  Lime- 
shale,  and  overlying  the  Water  lime,  is  constant  through- 
out the  district  where  the  Orisl^any  Sandstone  ridges  have 
preserved  it. 

It  is  a bed  of  sub-crystalline  limestone  of  a bluish  color, 
making  an  excellent  lime,  for  which  it  is  extensively  used. 
It  is  burned  for  lime  at  Lewistown  by  Mr.  John  Stratten  ; 
at  McVeytown  by  Glen.  John  Ross  ; and  by  others  through- 
out the  region.  It  is  also  used  in  preference  to  the  other 
limestones  of  this  formation  (VI)  for  fluxing  at  Emma  Fur- 
nace, at  Logan  near  Lewistown,  and  at  Matilda  Furnace, 
near  Mt.  Union,  in  Mifflin  County. 

This  formation  carries  at  its  top,  in  some  places,  a bed  of 
chert  rock  which  makes  excellent  building  stone  and  curb- 
stones. 
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The  Lewistown  limestone  measures  185  feet  at  Lewis- 
town ; 215  feet  at  McYeytowri ; and  only  35  feet  (?)  at 
Mount  Union. 

Water  Lime.  ( V7.) 

The  cement  layers  of  this  period  measure  470'  at  Lewis- 
town,  from  the  bottom  of  the  heavy  blue-gray  sub-crystal- 
line Lewistown  limestone  down  to  the  Salina  group.  The 
thickness  of  all  the  limestones  of  YI  from  the  Oriskany 
down  to  the  Salina  measures  790  feet. 

Some  of  the  Water  lime  beds  are  of  a purer  quality  of 
limestone  than  others.  The  formation  is  largely  composed 
of  hydraulic  beds,  some  of  which  should  make  good  cement; 
but  no  sufficient  series  of  analyses  has  yet  been  made. 

At  the  top  of  this  formation,  under  the  Lewistown  lime- 
stone, there  is  a massive  bed  of  dove-colored  limestone, 
more  argillaceous  than  the  Lewistown  limestone,  and  hav- 
ing a smooth  fracture.  This  bed  is  finely  laminated,  in 
thin  and  regular  horizontal  layers,  some  of  them  siliceous. 

Near  the  bottom  are  a number  of  massive  beds  of  blue 
limestone,  of  excellent  quality,  separated  from  each  other 
by  inferior  limestones  and  shales,  and  soft  siliceous  and  cal- 
careous layers. 

Some  of  the  more  flaggy  and  earthy  beds  slack  but  im- 
perfectly when  burned,  and  are  more  of  the  character  of  a 
hydraulic  cement  rock.  All  the  beds  contain,  as  a general 
rule,  magnesia. 

Salina  or  Onondaga  Salt  Group.,  ( YI. ) 

Underlying  the  water  lime  and  resting  immediately  upon 
the  Niagara  lime-shales  are  350  feet  of  red,  green  and  yellow 
argillaceous  and  calcareous  shales,  with  beds  of  fragile  cal- 
careous sandstone. 

The  upper  portion  of  the  mass  is  composed  principally  of 
green  and  bluish-gray,  argillaceous,  calcareous  shale ; but 
it  includes  a stratum  of  yellow  calcareous  sandstone ; and 
also  some  thin  and  poor  limestones.  The  proportion  of 
these  impure  limestone  layers  and  lime  shales  increases 
towards  the  top  of  the  group,  where  it  supports  the  bottom 
layers  of  the  Water  lime  group. 
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The  soils  produced  along  the  outcrops  of  this  formation 
are  by  far  the  most  productive  of  all  the  soils  of  the  district. 

This  is  the  formation  which  holds  rock  salt  and  gypsum, 
and  yields  brine  at  Syracuse  and  elsewhere,  but  it  does  not 
seem  to  be  salt-bearing  in  Pennsylvania  ; probably  because 
the  shallow  ponds  required  for  the  deposit  of  salt  lay  along 
some  northern  shore  ; while  here  further  south  the  sea  was 
open  if  not  deep. 


In  the  Logan  Section  73|  feet  of  thin  bedded  variegated 
red  and  green  calcareous  shale,  underlying  the  Salina,  are 
set  apart  from  the  great  mass  of  Clinton  Variegated  Shales, 
as  probably  being  of  Niagara  age,  perhaps  on  insufficient 
grounds. 

A 3^  foot  bed  of  solid  limestone  marks  the  upper  limit 
of  the  group  ; in  the  middle  of  the  variega  ted  mass  lies  one 
8 foot  bed  of  tough,  laminated,  gray  lime  shale  ; and  towards 
the  bottom  occur  some  2 and  3 inch  beds  of  blue  limestone. 

The  3i  foot  bed  of  limestone  shows  no  fossils ; and  is 
divisible  into  an  upper  and  a lower  dull  blue,  heavy,  com- 
pact, square  fracturing  limestone,  weathering  l)lue  gray ; 
and  between  these  a middle  very  hard  ferruginous  part, 
showing  a rough  semicrystalline  surface  when  broken. 


The  subdivision  of  the  Clinton  into  the  following  groups 
was  governed  by  the  instrumental  work  along  the  foot  of 
Jack’s  mountain  between  Logan  gap  and  Jack’s  narrows, 
and  these  groups  are  represented  upon  the  sections  pub- 
lished with  this  report,  to  which  reference  must  be  made. 
Mr.  Dewees  subsequently  modified  the  nomenclature  of  the 
groups  to  suit  his  observations  in  Snyder,  Juniata  and 
Perry  counties.  The  measurements  here  given  are  from 
the  Logan  section : 

[ 1.  Upper  red  shale, 


Niagara  Lime-shales^  (V.) 


Clinton  Formation.  (V.) 


A.  <j  2.  Upper  lime  shale, 


[3.  Lower  red  shale. 
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4.  Lower  lime  shale, 

5.  Upper  olive  shale, 

6.  Ore  sandstone,  . . 

7.  jVIiddle  olive  shale, 

8.  Iron  sandstone,  . 

9.  Lower  olive  shale. 


I 251' 
. 38' 
. 178' 
. V 
. 561' 


1035' 


Total, - 2065' 

The  outer  slopes  of  Jacks  mountain,  Shade  mountain, 
Blue  ridge.  Blackleg  mountain,  Tuscarora  mountain,  the 
Buffalo  and  White  Deer  mountains  in  Union  county.  Bald 
Eagle  mountain  in  Lycoming  county,  Tussey  and  Standing 
Stone  mountains  in  Clinton  county,  are  all  outcrops  of  the 
Clinton  formation. 

The  red  shale  group  (A)  at  its  top  makes  the  foot  of  the 
slope ; the  Ore  sandstone  (B)  makes  a slight  terrace  half 
way  up  the  slope ; and  the  Lower  Olive  shale  group  (C) 
crops  out  within  tw^o  or  three  hundred  yards  of  the  mount- 
ain crest  made  by  the  massive  beds  of  the  Medina.  The 
Ore  sandstone  with  its  terrace  is  the  most  important  feature 
of  the  slope,  being  an  infallible  guide  to  the  place  of  the 
fossil  ore  beds. 

1.  Upper  Red  Shale. — This  is  so  named  because  of  its 
numerous  red  beds,  although  it  contains  more  or  less  inter- 
bedded  green  and  yellow  shales.  At  Logan  gap  it  measures 
432'. 

In  Ferguson  valley,  north  of  the  Lewistown  limestone 
and  Oriskany  sandstone  synclinal  ridges,  there  is  an  unus- 
ually great  thickness  of  red  shale  layers  towards  the  top  of 
the  mass.  Here  and  there  an  occasional  green  bed  occurs  ; 
and  at  one  horizon  near  the  middle  of  the  mass,  there  are 
about  40  feet  of  variegated  layers  each  2 or  3 feet  thick. 

In  the  Lewistown  valley,  when  the  Clinton  comes  up 
again,  south  of  the  ridges,  very  little  red  shale  is  visible. 
Almost  the  whole  mass  is  green  and  yellow. 

M'ifflintoion  Limestone. — Near  the  bottom  of  the  Upper 
Red  Shale  group  lie  6 feet  of  hard  calcareous  sandstone 
layers,  each  only  2,  3,  or  4 inches  thick,  separated  by  other 
very  thin  layers  of  calcareous  sandstone  mottled  5vith  red. 
This  peculiar  group  is  recognizable  in  distant  localities,  and 
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sometimes  become  a limestone  formation  ; as,  for  example, 
near  Mifflintown,  on  the  west  bank  of  the  Juniata,  where 
some  very  hard  beds  of  comparatively  pure  limestone  3 or 
4 feet  thick  cro^^  out. 

2.  Upper  Lime  Shales^  Gray  Variegated  Shales. — On 
Kishicoquillis creek  this  group  measures  326'. 

The  rock  is  compact,  heavy ; sometimes  quite  sandy  ; 
generally  calcareous  ; color,  varying  from  greenish-gray  to 
green  and  yellow,  with  an  occasional  reddish  layer.  The 
weathered  surfaces  are  of  a dark  greenish  tint.  The  whole 
group  is  calcareous  and  forms  the  basis  of  the  superior 
farming  land  of  the  valleys  of  the  district. 

Lost  Creelh  Limestone. — In  the  middle  of  this  gray  group, 
and  within  a thickness  of  60  feet,  occur  several  beds  of 
light  blue  shaly  limestone,  and  near  the  bottom  of  the  60 
feet  a sandy  limestone  with  lime-shales.  These  calcareous 
layers  are  sometimes  massive,  even  6 or  8 feet  thick,  and 
separated  by  gray  shales.  They  may  be  studied  on  the 
wagon  road  near  G.  Means’  house  in  Ferguson  valley. 

In  Lost  Creek  valley,  Juniata  county,  a few  quarries  are 
ojDened  on  these  beds,  for  want  of  available  exposures  of 
of  Lewistown  limestone. 

Near  Mifflintown,  west  of  the  river,  in  Tuscarora  valley, 
several  feet  of  massive,  pure,  blue  limestone  belonging  at 
this  horizon  several  feet  thick  shows  itself  in  the  wagon 
road. 

3.  Lower  Red  Shale. — This  is  the  persistent  formation 
which  marks  \vith  its  deep  red  zigzag  belts  the  surface  of 
Middle  Pennsylvania,  and  gave  to  the  Clinton  formation  in 
the  old  survey  the  name  of  the  ‘ ‘ Red  shale  of  V. ” It  keeps 
its  color  throughout,  except  for  an  occasional  thin  layer  of 
reddish  green  shale.  It  is  finely  exposed  where  the  Penn- 
sylvania railroad  enters  the  western  end  of  the  Long  Nar- 
rows of  the  Juniata  opposite  Lewistown  ; and  in  the  river 
bluflis  for  several  miles  at  Mifflintown  and  other  places  lower 
down.  It  is  seldom  less  than  260  feet  thick  (as  on  Kishico- 
quillis creek,)  and  often  thicker.  And  when  the  dip  is  low, 
its  belt  of  outcrop  lies  considerably  up  the  mountain  slox>e, 
producing  tillable  land. 
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McCoytown  Sandstone. — Near  the  middle  of  these  shales, 
occur  brown  soft  sandstone  layers,  from  6 inches  to  2 feet 
in  thickness,  breaking  with  a square  fracture.  These  lay- 
ers become  exceptionally  hard  and  siliceous  near  McCoy- 
town, in  Tuscarora  valley,  where  they  exhibit  on  the  surface 
numerous  quartz  crystals. 

4.  Lower  Lime  Shales. — This  group  varies  in  thickness 
from  30  to  160  feet. 

The  upper  portion  is  shaly,  calcareous,  growing  richer  in 
lime  as  we  descend  in  the  series  of  its  beds.  The  harder 
layers  vary  from  one  to  twelve  inches  in  thickness,  and  are 
separated  by  softer  shales.  Some  of  them  can  be  burned 
to  lime  for  farm  purposes. 

5.  Upper  Olire  This  group,  called  by  Mr.  Dewees 

the  Upper  fossil  ore  varies  from  30  to  150  feet  in 

thickness.  In  the  Logan  section  the  grouj)s  4 and  5 {q  and 
r of  the  plate  sections)  are  taken  together,  and  measure  251'. 

The  Upper  olive  shales  are  described  by  Mr.  Dewees  as 
a mass  sometimes  of  tough  blue-gray  shale  containing  lime, 
sometimes  of  soft  buff  colored  shale,  changing  towards  the 
bottom  to  a white  soapy  shale,  called  “soapstone”  by  the 
miners,  just  over  the  Sand  ore-bed. 

This  change  is  due  to  the  action  of  drainage  waters  on 
the  shale.  The  action  is  best  seen  where  the  slope  of  the 
surface  nearly  equals  the  dip  of  the  measures,  as  in  Lost 
creek  ridge,  north  of  Mifflintown  and  eastward.  The  color 
of  the  shale  therefore  indicates  in  a measure  to  the  sinkers 
the  character  of  the  ore  bed  before  they  reach  it.  The  ore 
is  likely  to  be  hard  under  blue  gray  shale,  and  soft  under 
the  white  soapy  clays.  The  change  takes  place  at  various 
distances  beneath  the  surface  according  to  the  facilities 
afforded  for  the  descent  and  free  percolation  of  the  waters. 
The  shales  which  outcrop  at  or  under  water  level  are  always 
dark  or  olive  green.  Sometimes  the  shales  over  the  ore  bed 
are  highly  charged  with  iron  and  then  the  ore  bed  itself  is 
found  of  extra  thickness.  At  Shade  gap  a shaft  was  sunk 
through  50  feet  of  buff  colored  shales. 

Fossiliferous  limestone  layers  from  an  inch  to  a foot  in 
thickness  occur,  especially  near  the  bottom  of  the  group. 
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6.  Fossil  Ore  Sandstone  Group. — The  small  section  cuts 
on  the  pages  of  this  report  will  show  that  this  group  is  de- 
visible  into — a,  the  Sand  rein  ore  bed;  b,  the  Sand  rock ; 
c,  the  Ore  sandstone. 

a.  The  Sand  rein  ore  bed  will  be  described,  with  the 
other  ores  below. 

b.  The  Sand  rock.,  a coarse  layer  of  three  or  four  feet 
thickness  which  separates  the  ore  from 

c.  The  ore  sandstone  is  a tough  gray  siliceous  mass,  about 
25  feet  thick,  which  forms  the  ridge  or  terrace  on  the  flank 
of  the  mountain,  the  guide  of  the  miners  to  the  place  of  the 
ore. 

7.  Middle  Olive  Shale. — Siliceous  shales  varying  in  differ- 
ent localities  from  10  to  50  feet,  underlie  the  Ore  sandstone 
and  include  in  their  lower  part  the  Danville  ore  beds.,  usu- 
ally three  in  number,  one  superior  in  thickness  to  the  others, 
and  all  of  them  sometimes  changing  into  mere  fossiliferons 
limestones. 

The  Danville  ore  rock  is  a term  used  by  Mr.  Dewees  to 
designate  the  hard  layers  between  the  ore  beds. 

All  these  ores  will  be  described,  in  due  place  hereafter, 
in  this  preface,  and  in  the  body  of  the  report. 

In  the  Logan  section,  178  feet  of  Middle  olive  shales 
underlie  the  Ore  sandstone.  Their  general  color  is  olive- 
green,  which  gradually  changes  to  a jDrevailing  purple, 
mixed  with  dark  gueen.  The  upper  part  is  seldom  free  from 
beds  of  fossiliferons  limestone,  which  are  sometimes  so 
numerous  and  lie  so  close  together  as  to  constitute  an  almost 
solid  mass  of  alternate  limeshale  and  limestone  strata.  N ear 
the  bottom,  beds  of  sandstone  abound  in  certain  districts. 

Beds  of  fossil  ore  are  sometimes  seen  to  take  the  place 
of  the  above  mentioned  fossiliferons  limestone  layers  ; and 
these  are  occasionally  good  enough  to  justify  mining  opera- 
tions on  a very  small  scale.  The  Dauber  fossil  ore  bed., 
in  Lost  Creek  ridge,  north  of  Mifflintown,  is  one  of  these. 
On  the  other  hand  when  these  limestone  layers  contain 
such  notable  quantities  of  iron,  the  Danville  ore  beds, 
which  lie  close  up  under  the  Ore  Sandstone,  among  layers 
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of  lime-shales,  appear  to  revert  to  their  normal  condition 
of  fossil  limestone  layers,  or  are  entirely  absent. 

The  whole  Middle  Olive  Shale  group  may  be  said  to 
vary  in  thickness  between  100  and  200  feet.  Where  it  is 
thinnest,  the  diminution  in  quantity  of  deposits  seems  to 
have  taken  place  at  the  expense  of  the  limestone  and  lime- 
shale  portions  ; the  shales  are  less  calcareous  ; the  fossil 
limestone  layers  fewer  and  thinner,  being  sometimes  re- 
duced to  isolated  beds  only  a foot  thick.  The  rest  of  the 
formation  then  consists  of  argillaceoiis  and  somewhat  sili- 
ceous, olive-green,  dove-colored  shales,  passing  doAvnwards 
into  a constant  mass  of  purple  shale.  The  larger  beds  of 
limestone  show  most  iron  but  only  near  the  outcrop.  When 
followed  underground  the  iron  disappears. 

Scattered  blocks  of  softened  fossil-iron  ore  frequently  lie 
scattered  upon  the  terrace  of  the  outcrop  of  the  group  and 
indicate  the  presence  of  small  ferruginous  limestone  layers 
concealed  beneath  the  surface,  which  if  mined  would  not 
necessarily  prove  valuable. 

The  Danmlle  ore  rock  in  the  Perry  ville  ridge,  west  from 
Port  Royal,  and  in  Lost  Creek  ridge  north  of  Mifflintown, 
where  the  limestone  layers  are  thickest,  is  so  split  up  by 
thin  ferriferous  and  fossiliferous  limestone  layers  as  to 
lose  its  massive  character,  although  what  remains  of  it  is 
even  more  siliceous  than  usual. 

One  of  the  limestone  beds  on  the  crest  of  Lost  Creek 
ridge  has  been  opened  for  ore  by  Mr.  Henry  Hirsch,  under 
light  cover  on  a low  dip ; but  it  soon  loses  its  iron  when 
the  covering  gets  heavy.  Properly  speaking,  where  the 
bed  is  well  protected  from  drainage,  the  limestone  has  re- 
mained undissolved  and  therefore  the  relative  amount  of 
iron  in  it  remains  small. 

8.  The  Iron  Sandstone  group. — In  the  Logan  section, 
this  division  rock  between  the  Middle  and  Lower  Olive 
shales  is  about  7 feet  thick,  but  subdivided  into  two  lav- 
ers  by  an  intermediate  shale  3 or  more  feet  thick,  leaving 
only  one  foot  of  sand  at  the  bottom. 

In  other  parts  of  the  country  more  than  50  feet  of  nu- 


XXX  F. 


PREFACE. 


merons  alternations  of  sliale  and  iron  sand  rock  form  the 
group. 

As  an  iron  ore  the  very  siliceous  character  of  all  the  lay- 
ers makes  any  one  more  ferriferous  layer  of  the  group  than 
the  rest  of  little  value. 

9.  The  Loioer  Olive  shale. — In  the  Logan  section  this 
group  measures  560  feet,  and  its  layers  are  more  siliceous, 
as  a whole,  than  those  of  the  group  of  Middle  Olive  shales. 
It  contains  numerous  thin  beds  of  sandstone,  and  a very 
few  beds  of  fosshiferous  limestone.  But  at  the  bottom  are 
yellowish -green,  iron-stained,  argillaceous,  laminated  slates 
exhibiting  numerous  fossil  impressions,  and  crumbling 
readily  under  the  action  of  the  weather. 

The  uppermost  layers  of  the  group  weather  to  a dark 
green  color. 

There  are  also  thin  layers  of  fossiliferous  limestone,  but 
they  are  not  numerons,  and  in  fact  the  Iron  Sandstone  may 
be  taken  as  the  practical  bottom  limit  of  the  calcareous 
strata  of  the  Clinton  formation  ; true  limestones,  which  in- 
cessantly present  themselves  in  the  column  of  rocks  about 
it,  being  scarcely  seen  below  it. 

At  a depth  of  100  to  150  feet  below  the  Iron  Sandstone 
the  shales  are  somewhat  siliceous  and  more  varied  in  color, 
purple  and  different  shades  of  green,  in  alternate  beds  from 
2 to  12  feet  thick.  Thin  beds  of  steel-gray  sandstone  are 
also  seen. 

Below  these  are  harder  olive-green  shales,  alternating 
with  x)urj)le  shales.  Here  occurs  the  '•’'Birds-eye'’'’  fossil 
ore,  lying  from  150  to  200  feet  above  the  top  of  the  Medina 
Ho.  IV. 


Medina  White  Sandstone,  No.  IV. 

All  the  mountains  of  this  district,  and  indeed  of  middle 
Pennsylvania  west  of  the  Susquehanna  river,  with  the  ex- 
ception of  Sideling  Hill  and  its  continuations  around  Bfoad 
Top,  and  one  or  two  others,  are  made  by  the  outcrop  of 
this  formation,  with  terraces  of  Oneida  on  their  flanks. 
The  white  Medina  makes  the  crest ; the  red  Medina  the 
terrace,  and  the  Oneida  the  edge  of  the  terrace. 
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At  Logan  gap  of  Jacks  mountain  the  white  Medina 
measures  820  feet ; in  Rockhill  gap  of  Blacklog  mountain 
400  feet ; the  most  of  it  consisting  of  massive  layers  of  hard 
gray  sandrock,  each  from  2 to  4 feet  thick  ; some  fine- 
grained, some  slightly  argillaceous. 

At  Penn  creek  gap  in  Snyder  county  and  in  Jacks  nar- 
rows between  Huntingdon  and  Mt.  Union,  one  division  of 
it  is  ferruginous.  These  ferruginous  layers  are  in  all  from 
30  to  60  feet  thick.  They  overlie  a shaly  layer  6 to  8 feet 
thick,  containing  sometimes  a good  deal  of  poor  brown 
hematite.  Great  blocks  of  this  are  met  with  near  the  crest 
of  the  mountain,  (as  on  the  south  side  of  Tussey,  south 
of  Pennsylvania  furnace,  on  Shade  mountain  and  else- 
where. It  is  not  a true  ore,  but  sandstone,  the  surface  of 
which  weathered  into  a sandy  brown  hematite.  When  the 
blocks  are  broken  the  interior  is  seen  to  be  an  unaltered 
hard  whitish  sandstone. 

White  sand  collects  along  the  crests  of  the  mountains, 
made  by  the  disintegration  of  the  more  loosely  grained 
layers  of  the  Medina.  Such  a sand  patch  may  be  seen  on 
the  crest  of  the  Blue  mountain  in  Schuylkill  county,  near 
Drehersville,  and  it  has  furnished  materials  for  glass  man- 
ufacture. 

Medina  Red  Sandstone^  Wo.  IV. 

This  “Middle  of  IV,”  as  it  was  called  in  the  old  Survey, 
1280  feet  thick  at  Logan  gap,  and  1500  at  Rockhill  gap, 
consists  of  laminated  reddish  sandstone  layers,  too  soft  and 
friable  for  building  purposes,  interstratified  with  red  sandy 
shales.  Ripple  marks  abound  ; sun-cracks  show  that  the 
deposit  took  place  on  an  ancient  shore  ; and  diagonal  bed- 
ding shows  that  strong  currents  prevailed. 

Oneida  Red  Conglomerate.,  No.  IV. 

The  top  member  of  what  used  to  be  called  “the  Lower  of 
lY,”  measures  310  feet  in  Logan  gap  and  160  in  Rockhill 
gap.  It  is  a mass  of  coarse  reddish  pudding  stone,  con- 
taining large  quartz  pebbles.  On  Shade  mountain  in  Sny- 
der county,  in  some  of  the  strata  the  pebbles  are  very  nu- 
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merous,  and  up  to  the  size  of  heus-eggs.  Others  are  of 
coarse  sand  rock  with  small  pebbles.  The  layers  vary  in 
thickness  from  one  to  six  feet,  so  that  large  stones  can  be 
quarried  ; as  at  Mr.  Jas.  H.  Mann’s  quarry  near  his  house 
in  Logan  gap,  where  the  top  layer  rises  from  water  level, 
with  a dip  (to  the  S.  E. ) of  65°  to  form  the  brow  of  the  ter- 
race around  Kishicoquillas  valley. 

Oneida  Gray  Conglomerate,  No.  IV. 

This  is  also  310  feet  thick  at  Logan  gap  and  410  at  Rock- 
hill  gai3,  and  is  made  up  of  very  hard,  greenish-gray  sand- 
stone ; of  coarse  sand  grains  strongly  cemented  together, 
with  pebbles  not  so  large  as  in  the  Oneida  red  above. 
Some  of  the  strata  here  also  are  fine-grained,  but  equally 
hard,  and  these  contain  small  scattered  pebbles  also. 

The  Hudson  river  slates  and  Utica  slates,  No.  Ill,  and 
the  Trenton  limestones  No.  II  need  not  be  here  described 
as  they  appear  only  inside  the  mountain  ovals  and  have 
nothing  to  do  with  the  main  object  of  this  report.  They 
are  sufficiently  described  in  the  Logan  gap  and  Rockhill 
gap  sections. 


The  iron  ore  deposits  of  the  district  under  survey  have 
now  their  positions  in  the  order  of  the  rocks  assigned  to 
them  briefly  in  the  foregoing  paragraphs.  It  only  remains 
to  indicate  somewhat  more  in  detail  their  distinctive  fea- 
tures. In  doing  this  I Avill  follow  the  same  order,  and  note 
first  the  Marcellus  ore  of  YIII ; then  the  Oriskany  ore  of 
YII ; the  Lower  Helderberg  ore  of  YI,  and  finally  the  Clin- 
ton fossil  ores  of  Y. 

1.  The  Marcellus  hi'own  hematite  deposits  occur  along 
the  outcrop  line  of  black  slates  where  they  overlie  the  Up- 
per Helderberg  limestone  with  a bed  of  clay  between  the 
ore  bed  and  the  limestone.  This  line  is  persistent,  of 
course,  over  the  whole  country ; running  for  many  miles 
in  a nearly  straight  line  ; sharply  returning  upon  itself  ; 
forming  numerous  zigzags  on  the  map,  and  always  keeping 
on  or  near  the  summits  of  the  rugged  ridges  made  by  the 
Oriskany  sandstone,  which  underlies  the  limestone. 
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The  ore  itself  however  is  not  thus  persistent,  for  long 
distances  intervene  between  the  principal  deposits,  in  which 
intervals  scarcely  a trace  of  the  ore  can  be  found,  or  the 
bed  is  so  reduced  in  thickness  as  not  to  be  worth  opening. 

This  seems  to  be  especially  the  case  in  Snyder  county 
where  the  rocks  have  only  a gentle  dip  (10°  to  30°) ; where 
the  Upper  Helderberg  limestone  (which  carries  the  ore  bed) 
is  either  thin,  or  wanting  altogether  ; Avhere  the  Oriskany 
is  a bed  only  20  or  30  feet  thick,  of  course  iron-stained 
sand  ; and  the  Corniferous  shale  also  thin. 

But  in  Mifflin,  Juniata  and  Huntingdon  counties,  where 
the  limestone  is  from  25  to  45  feet  thick,  the  Corniferous 
shales  at  their  maximum,  and  the  Oriskany  also,  the  Mar- 
cellus  ore  bed  is  also  well  developed,  and  its  dips  vary  from 
40°  to  75°. 

It  has  been  said  above  that  the  brown  hematite  is  only 
the  outcropping  part  of  the  bed.  Deep  mining  always  find 
it  a bed  of  impure  carbonate,  or  of  dark  pyritous  clay.  Tlie 
unchanged  carbonate  is  sometimes  seen  at  the  outcrop  in 
ravines  at  water  level.  But  on  Sandy  ridge,  east  of  Orbi- 
sonia,  brown  hematite  has  been  taken  out  from  the  bed  be- 
low this  level.  (See  pp.  F.  122, 123.)  Mr.  Dewees  suggests 
that  in  such  a case  the  drainage  waters  which  have  altered 
the  bed  must  have  found  their  way  through  caverns  or  rents 
in  the  limestone  below  the  present  water  level. 

Generally  the  ore  needs  washing  to  get  the  smaller  par- 
ticles free  from  the  clay,  but  in  some  places  a large  per- 
centage of  lump  ore  is  obtained  without  washing. 

Ore  of  the  Corniferous  Shale.— This  is  merely  a de- 
composed shale  ; a clay  impregnated  with  iron  oxide,  and 
holding  partially  decomposed  fragments  of  shale.  The 
richest  specimens  show  a core  of  shale,  greatly  diminishing 
its  apparent  value. 

It  comes  in  frequently  about  the  middle  of  the  mass  of 
shale.  Sometimes  the  ground  is  covered  with  fragments, 
some  of  them  rich  and  good.  But  on  opening  to  mine, 
there  are  exposed  small  layers  of  ore  from  one  to  four 
inches  thick  lying  between  layers  of  shale,  and  quite  worth- 
less. 
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A rich  but  siliceous  brown  hematite  occurs  at  the  bottom 
of  the  shales,  just  over  the  Oriskany  sandstone.  In  this 
case  the  shales  are  calcareous,  hard,  and  fracturing  square  ; 
as  east  of  Pern  in  Juniata  county ; west  of  Shade  gaj)  in 
Huntingdon  county,  on  the  same  range  ; and  southwest  of 
Fort  Littleton  in  Fulton  county,  where,  on  the  northwest 
slope,  a large  quantity  of  siliceous  ore  is  strewn  over  the 
surface,  just  over  the  Oriskany  sandstone.  Here  shafts 
have  proved  the  upper  layers  of  the  sandstone  to  be  ferrif- 
erous. But  the  ore  is  worthless.  In  the  above  mentioned 
cases  what  ore  can  be  got  requires  washing  from  clay. 

3.  Orislmny  Sandstone  Ore. — This  occurs  most  frequently 
on  top  of  the  Oriskany  sandstone,  as  if  the  top  layers  had 
been  impregnated  with  iron  oxide  from  the  decomposed 
overlying  shales.  But  cases  occur  of  a local  block  ore,  Avith 
square  fracture,  lying  directly  upon  the  top  layer  of  sand- 
stone (which  is  also  impregnated  with  iron)  and  under  the 
shales.  The  sand  rock  here  lies  in  short  rolls,  forming 
small  oval  basins,  tilled  AAuth  the  decomposed  shale  clay, 
and  a deposit  of  ore  varying  from  2 inches  to  3 feet  in 
depth.  (See  Minehart’s  ore  bank.) 

The  ferruginous  sandstone  blocks  often  cover  the  surface 
and  deceive  the  eye  into  a belief  in  the  existence  of  an 
abundance  of  good  ore  ; but  any  attempt  at  mining  only 
lays  bare  hard  massive  sandrock  strata  in  place. 

Ore  has  been  found  in  the  middle  of  the  Oriskany  sand- 
stones, and  of  good  quality,  although  siliceous.  Local 
bunches  from  2 to  12  feet  thick  have  been  mined  at  Land 
& Douglass  ore  banks  in  Hill  valley,  Huntingdon  county. 
Here  the  Oriskany  is  a set  of  soft  and  friable  sandrocks, 
easily  cut  with  a mattock,  and  interstratified  with  thin  beds, 
of  various  colors,  overlying  the  ore. 

Ore  is  found  in  the  seams  and  cracks  Avhich  cut  through 
the  rock  mass.  This,  a smooth  fine-grained  argillaceous 
ore,  has  been  set  free  by  erosion  and  is  often  seen  scattered 
down  the  slopes  to  the  base  of  the  ridges. 

J.  Orisliany  Shale  Ore. — This  is  a 30  per  cent,  ore  seen 
in  place  only  at  one  place,  the  “Chert  Bank”  southwest 
of  Orbisonia.  But  scattered  fragments  indicating  its  ex- 
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istence  are  not  uncommon  in  other  parts  of  the  district.  It 
comes  from  a bed  of  shale,  and  therefore  requires  washing 
from  the  clay. 

5.  Lower  Helderherg  limestone  ore.  This  brown  hema- 
tite is  only  found  in  breaks,  partings,  and  pockets  of  the 
strata,  or,  when  set  free  by  erosion,  as  scattered  pieces  on 
the  slopes  of  the  limestone  ridges  ; as  near  Fort  Littleton. 
It  is  interesting  as  helping  to  explain  the  great  ore  banks  of 
Blair  county,  near  Altoona. 

6.  Upper  Clinton  Shale  ore.  Nothing  is  known  of  this, 
except  by  inference.  Bowlders  weighing  several  hundred 
pounds  of  compact,  siliceous,  brown  hematite,  with  a velvety 
surface,  containing  39  per  cent,  of  iron  and  28  per  cent,  of 
insoluble  residue,  lie  scattered  about  on  a terrace  on  the  west 
slope  of  Blacklog  mountain,  northeast  of  Orbisonia,  and 
none  of  them  higher  up  the  slope  than  the  outcrop  of  the 
Upper  Cliuton  shale  belt,  from  some  pocket  in  which  they 
are  therefore  supposed  to  have  been  set  free.  A little  ore 
has  been  found  by  digging,  but  not  enough  to  explain  the 
size  and  number  of  the  scattered  blocks. 

7.  Sand-rein  ore  hed.  This  is  the  uppermost  of  the  true 
fossil  ore  bed  group,  and  overlies  the  Sand  Rock,  so  called, 
or  upper  member  of  the  Ore  Sandstone.  It  is  sometimes  a 
mere  fossiliferous  limestone,  sometimes  a lean  ore  and  some- 
times a rich  ore. 

Where  the  bed  is  good  it  is  unaltered,  calcareous,  hard 
and  lean  below  the  drainage  level,  and  rich  and  soft  above  it. 

Sometimes  the  upper  layers  of  its  floor,  the  sand-rock,  are 
suflGiciently  rich  in  iron  to  be  mined  and  smelted  with  it, 
but  the  mixture  makes  the  stock  more  siliceous.  These 
layers,  when  thus  fit  to  be  used  as  ore,  are  fine  grained,  or 
wanting  in  those  coarse  grains  of  sand  which  characterize 
the  rock  elsewhere.  Where,  as  on  Licking  creek  near 
Mifflintown,  the  ore  bed  is  soft,  so  is  the  rock  under  it ; 
where  the  bed  is  hard,  its  rock  floor  is  hard  ; the  difference 
being  chiefly  due  to  less  or  greater  cover,  less  or  greater 
dip,  permitting  more  or  less  access  to  drainage  water. 

Sometimes  the  ore  bed  lies  on  a bed  of  loose  sand,  which 
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gets  mixed  with  it  in  mining.  The  ore  is  also  itself  then 
more  siliceous. 

Sometimes  in  the  middle,  sometimes  at  the  bottom  of  the 
bed  occurs  a layer  of  lean  clay  ore  called  Jack,  from  2 to 
8 inches  thick  ; commonly  thickest  Avhen  the  bed  is  thickest, 
and  mce  rnrsa.  It  usually  has  a sufficient  percentage  of 
iron  to  permit  its  being  shipped  to  the  furnace  with  the 
better  ore. 

The  ore-stock  from  the  Sand  vein,  pure  or  mixed  with 
Jack,  and  with  the  sand  layers  below,  naturally  varies  very 
much  in  quality.  It  may  be  said  to  yield  from  20  to  45  per 
cent,  of  iron.  It  may  be  stiU  enriching  itself  at  certain 
points  by  percolation. 

In  fact,  there  are  so  many  thin  outcropping  fossiliferous 
limestone  layers  in  the  shales  above  the  sand  vein — layers 
which  never  themselves  become  ore  beds,*  because  they  are 
not  water  bearing  strata — that  it  seems  reasonable  to  believe 
that  their  solutions,  passing  down  through  the  Sand  vein 
as  the  great  water  bearing  stratum,  enrich  it,  or  perhaps 
entirely  explain  its  existence  as  a bed  of  ore,  by  the  deposit 
of  the  hydrated  peroxide  of  iron  between  its  grains  of  sand. 

Sometimes  the  Sand  vein  is  cut  out  by  a horse,  or  roll,  or 
settling  of  its  roof  towards  the  floor.  On  Licking  creek, 
the  real  ore  bed  is  in  places  gone,  and  the  ore  mined  is 
merely  the  upper  layer  of  its  sand  rock  floor. 

It  is  a general,  but  not  a universal  rule,  that  the  Sand 
Vein  is  thickest  when  covered  with  the  greatest  thickness 
of  shales.  When  the  overlying  mass  of  shales  is  thin,  say 
20  feet  thick,  the  Sand  Vein  ore  bed  is  also  thin,  or  does 
not  exist. 

The  ore  bed  is  softened  to  different  distances  down  from 
the  surface  on  the  slope  of  its  dip  ; the  distance  down  being 
limited  by  the  depth  at  which  the  drainage  water  finds  an 
outlet  sideways,  or  through  up-leading  fissures  at  the  foot 
of  the  mountain.  Gangways  have  repeatedly  been  driven 
in  soft  ore  underneath  the  beds  of  the  shallow  ravines, 
through  which  small  brooks  descend  the  mountain  side. 


*■  Except  "where  they  are  broken  by  faults,  which  are  water  bearing  planes. 
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It  must  not  be  taken  for  granted  at  any  given  point  tliat, 
because  the  ore  is  at  the  surface  hard,  there  can  be  no 
soft  ore  underground,  for  the  drainage  sometimes  undercuts 
an  unchanged  part  of  the  bed,  finding  its  way  through 
breaks,  slips,  or  faults  diagonally  downwards,  and  chang- 
ing the  bed  to  soft  ore  to  a considerable  depth. 

As  a general  rule,  the  limit  of  soft  ore  (going  down, ) is 
more  quickly  reached  on  a divide  between  ravines,  than 
nearer  to  or  in  the  ravines  themselves. 

Sometimes  the  Sand  vein  is  double,  or  has  a rider  of  ore  ; 
a thin  stratum  of  sandstone  or  shale  intervening.  This  goes 
to  explain  the  central  layer  of  Jack  above  mentioned. 

The  Sand-rock  under  the  Sand  vein  is  in  some  places  4 
feet  thick.  In  other  places  it  has  thinned  away  to  nothing  ; 
and  then  there  is  no  ore  bed  either,  or  merely  a trace  of  one. 

The  Sand-rock  is  sometimes  a layer  of  coarse  rounded 
sand  grains,  either  loose  or  cemented  with  iron  hydroxide, 
as  described  above.  Sometimes  it  is  a smooth,  very  fine 
grained  argillaceous  stratum.  Sometimes  the  lower  layers 
are  more  of  a lime  shale  rock.  This  carries  the  water  well, 
and  of  course  the  ore  bed  is  then  pretty  thoroughly  softened. 

Fragments  of  Sand  rock  looking  like  rich  ore  sometimes 
cover  the  surface  along  the  line  of  outcrop,  and  are  very  de- 
ceptive. They  are  perfectly  worthless  as  ore,  but  they  do 
good  service  in  guiding  the  geologist  to  the  Sand  Yein  ore 
bed. 

Sometimes  the  only  representative  of  the  Sand  rock  is  a 
2 or  3 inch  layer  of  loose  sand,  as  described  above.  When 
even  this  last  trace  of  the  rock  is  absent,  the  shales  come 
down  and  lie  directly  on  the  Ore  sandstone. 

When  fossil  imj^ressions  are  numerous  in  the  Sand  rock 
it  is  made  by  dissolution  of  the  shells  porous  and  light,  and 
the  plastic  clays  set  free  in  the  process  are  seen  in  alternate 
layers. 

Sometimes  the  shells  have  been  so  abundant  as  to  convert 
the  Sand  rock  into  a hard  tight  limestone,  in  which  case  the 
ore  bed  which  it  supports  has  remained  hard  and  unchanged 
and  full  of  shells. 

A small  (2"  to  4.")  porous,  soft,  rich  fossil  ore  bed  occurs 
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under  tlie  Sand  rock  and  over  the  the  Ore  sandstone  in  the 
Ferguson  valley  ore  ridge.  An  analysis  by  Mr.  McCreath 
showed  59  per  cent,  of  iron. 

The  Ore  sandstone  makes  the  most  prominent  terrace 
and  often  a distinct  little  ridge  along  the  slope  of  the  moun- 
tain ; the  outcrop  of  the  Sand  ore  bed  being  just  below  or 
in  front  of  it,  and  that  of  the  Danville  ore  beds  just  above 
or  behind  it.  This  happens  when  the  dip  is  gentle,  or  when 
there  is  a little  synclinal  roll.  The  ridge  is  always  strongly 
marked  where  the  outcroj)  sweeps  its  oval  curves  around 
the  ends  of  the  mountains. 

The  ridge  is  of  course  bolder  where  the  Ore  sandstone  is 
thick  and  massive,  than  where  it  is  thin.  In  the  latter  case, 
there  may  be  hardly  a ridge  at  all,  but  merely  a low  terrace 
brow,  covered  with  fragments,  broken  from  a few  thick  lay- 
ers, and  mixed  with  debris  from  the  shale  and  limestone 
outcrops  higher  up. 

The  Ore  sandstone  proper  varies  in  thickness  from  8 or 
10  feet  in  Mohontongo  gap,  south  side  of  Shade  mountain, 
near  Tremont,  in  Snyder  county,  to  35  feet  on  the  south  side 
of  the  Perry ville  ridge,  in  Juniata  county. 

But  in  addition  to  and  underneath  this  massive  part,  there 
are  10'  to  25'  of  argillaceous,  laminated,  friable  sandstone 
layers,  alternating  with  shales,  overlying  the  Danville  ore 
beds. 

The  ore  sandstone  is,  at  top,  in  some  j)laces  ferriferous. 
In  others,  the  whole  of  it  is  a whitish  mass,  full  of  fossils 
and  fractnring  square.  Elsewhere  it  has  fragile  layers 
much  broken  up.  This  last  character  prevails  at  the  eastern 
end  of  Jack’s  mountain,  at  Centreville,  in  Union  county, 
and  on  the  eastern  side  of  the  Susquehanna  river.  Here  a 
bed  of  shale  occurs  in  the  middle  of  the  mass,  Avith  coarse 
greenish  sandstone  beds  above  and  below,  from  5'  to  7'  thick, 
the  whole  remaining  18'  to  20'  thick.  The  upper  greenish 
sandstone  member  is  more  fragile  and  broken  than  the  loAver 
one,  and  has  absorbed  a notable  percentage  of  iron  from  the 
overlying  shales.  Where  the  whole  mass  is  mnch  broken 
the  iron  has  accumulated  in  the  underlying  Danville  beds, 
more  or  less  according  to  dip  and  other  circumstances. 
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Where  the  Ore  sandstone  is  close  grained,  massive,  and 
unbroken,  the  underlying  ore  beds  have  the  hard  fossil  ore 
character,  even  near  the  outcrop.  When  the  dip  is  gentle, 
and  the  ore  sandstone  is  removed  by  erosion,  and  the  Dan- 
ville beds  are  merely  covered  by  shale,  they  are  altered  to 
soft  ore. 

The  Ore  sandstone  is  only  8'  thick  in  Klopperdale  valley, 
south  of  Shade  mountain,  and  seems  to  have  let  the  iron 
drainage  through ; for  the  Sand  Vein  ore  on  top  of  it  is  there 
lean,  and  traversed  by  vertical  cleavage  planes,  while  the 
Danville  ore  beds  are  altered  to  soft  ore. 

8.  Danmlle  Ore  Beds.  These  beds  underlie  the  Ore  sand- 
stone, and  are  separated  from  it  by  a roof  of  shale  and  lami- 
nated argillaceous  sandstones,  from  15  to  20  feet  thick. 

The  ore  beds  are  included  within  a mass  of  rock  called  by 
Mr.  Dewees  the  Ore-rock,  varying  in  thickness  from  6 feet 
at  Berlin,  in  Union  county,  where  the  beds  are  very  small, 
to  15  feet  at  Mount  Union,  where  they  are  larger. 

Three  or  four  ore  beds  range  through  this  mass  of  Ore 
rock  which  may  be  described  as,  normally,  a fossiliferous, 
argillaceous  limestone,  changing  in  some  parts  of  the  dis- 
trict to  a friable,  porous,  siliceous  mass,  full  of  cavities  from 
which  the  fossil  shells  have  been  dissolved  away ; and  in 
this  state  of  things  the  included  ore  beds  are  more  or  less 
altered  and  softened,' but  in  the  normal  condition  of  the 
rock,  the  ore  beds  yield  hard  ore.  This  fact  goes  against 
the  supposition  that  the  iron  has  been  deposited  in  the  ore 
beds  by  percolation  from  above,  and  lends  j^robability  to  the 
supposition  that  the  only  effect  produced,  normally,  by  the 
drainage  waters,  is  to  soften  an  ore  bed  and  increase  its 
percentage  of  iron  not  actually  but  relatively. 

The  Ore-rock  taken  as  a mass,  is  but  slightly  ferruginous 
when  it  contains  good  beds  of  hard  ore.  But  when  its  ore 
beds  have  been  altered  and  softened,  the  intervening  rock 
seems  to  have  absorbed  more  or  less  iron,  and  sometimes 
enough  to  make  such  layers  valuable  for  furnace  use.  This 
process  involved  also  the  deposit  of  a good  deal  of  white 
siliceous  clay,  containing  insignificant  quantities  of  argilla- 
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ceous  brown  hematite  or  liver  ore,  as  in  Klopperdale  valley, 
Snyder  county. 

The  Ore-rock  seems  to  be  absent  in  the  Perryville  ridge, 
east  of  Perryville,  and  here  the  ore  beds  are  merely  repre- 
sented by  thin  layers  of  fossiliferous  limestone.  Here,  also, 
numerous  fossiliferous  limestone  layers  from  1 to  10  inches 
thick  are  found  alternating  with  lime  shales  in  the  under- 
lying shale  mass,  and  one  of  these  (the  Lauber  bed)  is  a 
sufficiently  good  ore  to  work. 

The  Danville  ore  beds  are  usually  from  4 to  8 inches  thick 
each,  sometimes  near  enough  together  to  allow  of  two  or 
three  beds  being  wrought  in  one  gangway,  as  in  the  soft  ore 
mines  east  of  New  Berlin,  on  the  Jack’s  Mountain  side. 

When  the  Danville  ore  beds  are  separated  one  from  an- 
other more  widely  one  of  them  sometimes  reaches  the 
maximum  thickness  of  3 feet,  while  the  others  are  small,  as 
in  Union  county. 

The  conditions  under  which  the  Danville  ore  beds  are 
altered  and  yield  soft  ore,  have  been  described  above. 

The  group  of  fossil  ore  beds  described  above,  outcrop  on 
a series  of  low  terraces  uiDon  the  flank  of  the  mountain,  as 
exhibited  in  Plate  — •,  showing : 


1.  A bottom  flat  of  red  shale, 150'  to  250'  thick. 

2.  The  Upper  limeshales, 40'  to  160'  “ 

3.  The  Lower  lime  shales, 20'  to  150'  “ 

4.  The  Sand-vein  ore  bed, 0'  to  2'  “ 

5.  The  Sand  rock, 2'  to  3'  “ 

6.  The  Ore  sandstone,  about, 25'  “ 

7.  The  Danville  f Ore-rock,  with  3 or  4 Danville 

ore  beds, 6'  to  15'  “ 

8.  The  Upper  olive  shales,  about, 150'  “ 

9.  'rhe  Block  ore  bed  or  Iron  sandstone,  ...  1'  to  12'  “ 

10.  'Phe  Lower  olive  shales,  about, 500'  “ 

11.  The  White  Medina  sandstone  formation,  . . 500'  to  800' 


A low  dip  of  course  broadens  these  terraces,  and  a high 
dip  contracts  them,  bringing  the  Lewistown  limestone  as  a 
ridge  close  to  the  foot  of  the  slojie  of  the  mountain  on  which 
are  the  terraces. 

A low  dip  thus  widens  the  belt  of  good  farming  land,  be- 
hind which  runs  the  belt  of  the  ore  outcrops,  on  the  steeper 
slope  above. 
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A liigli  dip  lifts  the  whole  slope  to  a greater  relative 
height  above  sea  level,  and  above  the  bed  of  the  stream  run- 
ning at  the  foot  of  the  mountain. 

The  ore  in  these  terrace  beds  is  the  only  ore  in  the  monn- 
tain  flank  yet  discovered  of  any  great  value,  although  there 
is  a popular  belief  in  large  quantities  of  brown  hematite  ore 
hidden  somewhere  in  the  olive  shales,  higher  up  the  moun- 
tain above  the  fossil  ore  outcrops.  A little  of  such  ore  has 
here  and  there  been  found,  but  the  survey  has  been  able  to 
make  out  no  persistent  beds  of  ir. 

At  Bell’s  furnace,  on  Licking  creek,  some  brown  hematite 
overlying  a white  siliceous  clay,  marks  the  decomposed  out- 
crop of  a bed  of  ferruginous  sandstone ; and  a similar  de- 
composed outcrop  of  ferruginous  sandstone  has  yielded  a 
little  hematite  in  the  Lower  purple  shales  near  Orbisonia. 

These  shales  are  so  much  like  the  purjile  shales  elsewhere 
seen  associated  with  the  Block-ore  or  Iron-sandstone,  that 
the  hematite  is  probably  a representative  of  that  rock.  The 
sandstone  contains  but  little  iron,  and  the  brown  hematite 
is  probably  a concentration  from  the  white  clays  which  are 
produced  by  the  mouldering  down  of  the  sandstone  along 
its  outcrop. 

Some  of  the  brown  hematite  masses  found  on  the  moun- 
tain may  have  come  from  very  local  fossiliferons  limestone 
beds,  which  are  known  to  suffer  such  alteration. 

The  upper  terrace,  behind  the  Ore-sandstone,  from  Rich- 
vOle  to  the  summit  at  Jacob  Starr's,  on  the  south  side  of 
Shade  mountain,  east  of  Shade  Gap  and  elsewhere,  carries 
brown  hematite  from  the  alteration  of  the  Danville  beds. 

A.  great  deal  of  fossil  ore  lies  scattered  over  this  terrace 
east  of  Cook’s  gap,  in  Shade  mountain,  Juniata  county. 

Brown  Tiernatite  ore  marks  the  outcrops  of  the  fossil  ore 
beds,  and  of  the  fossiliferons  limestones  which  represent 
them  where  they  are  absent. 

In  Klopperdale  valley,  on  the  south  side  of  Shade  moun- 
tain, in  the  ridges  between  SelinsgTOve  and  Tremont,  in 
Snyder  county,  the  outcrops  of  the  Sand-ore  and  Danville 
ore  beds  are  brown  hematite  to  some  depth  beneath  the 
surface,  on  a low  dip  on  table  lands. 
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The  layers  of  altered  ore  alternate  with  layers  of  white 
siliceous  plastic  clay. 

Sometimes  the  alteration  of  the  fossil  ore  bed  extends  to 
a great  depth  if  the  covering  rocks  are  thin,  and  where  the 
Ore  sandstone  (over  the  Danville  beds)  is  thin  and  broken. 

The  Sand  vein  ore  bed  (over  the  Ore  sandstone)  is  some- 
times softened  and  changed  to  an  nnusnal  dej)th,  even  on 
high  dips.  The  depth  is  determined  by  the  permanent 
drainage  level  below  ground.  The  ore  below  this  level  is 
always  unchanged  and  hard. 

The  Danville  beds  frequently  yield  an  altered  Kidney 
ore,  breaking  with  a conchoidal  fracture,  and  of  reddish 
color. 

The  Sand  vein  ore  bed  when  altered,  has  a rough  exterior, 
is  cellular,  frequently  more  siliceous,  and  has  an  angular 
fracture.  It  contains  also  a lean  iron  clay  called  “liver 
ore.” 

The  altered  fossil  ore  exhibits  itself  at  Shipton’s  run,  in 
Snyder  county,  at  the  ends  of  the  ridges,  in  a cross  ravine, 
proving  conclusively  that  the  alteration  j)receded  the  ero- 
sion of  the  present  surface. 

Surface  indications  of  the  quality  of  the  fossil  ores  be- 
neath the  surface  are  few  and  inferential. 

Where  the  dii3  is  low  or  moderate,  and  the  Sand  vein  ore 
bed  crops  out  low  down  on  the  long  flat  of  shales  which 
extend  from  the  Ore  sandstone  ridge,  or  terrace,  down  to 
the  stream  at  the  foot  of  the  mountain,  it  may  be  expected 
that  the  shales  are  softened  and  buff  colored ; and  that  the 
ore  bed  is  altered,  softened,  and  enriched ; and  as  far  down 
the  dip  as  this  covering  of  soft  buff  shales  extends. 

If  the  bed  be  then  mined  downwards  to  levels  below  the 
drainage  level,  it  will  turn  to  hard  limestone  ore  under  a 
roof  of  hard,  unaltered  shales. 

If  on  the  other  hand  the  ore  bed  rides  high  up  the  foot 
slope  of  the  mountain  and  outcrops  continuously,  or  in  an 
unbroken  line,  near  or  on  the  ridge  or  terrace  of  Ore  sand- 
stone, it  will  probably  yield  mostly  hard  ore. 

If  numerous  ravines  descend  the  mountain  slope  so  as  to 
make  the  Ore  outcrop  rise  and  fall,  and  furnish  numerous 
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side  outlets  to  its  inside  water  drainage,  then  most  of  the 
bed  (above  low  water  level)  will  probably  yield  soft  ore. 
The  greater  or  less  number  of  springs  issuing  from  the  out- 
crop in  the  ravines  is  therefore  a fair  indication  of  the  altered 
or  unaltered  state  of  the  bed. 

The  same  rule  holds  good  for  the  Danville  ore  beds  under 
the  Ore  sandstone,  as  for  the  Sand  vein  over  it.  But  it 
must  be  remembered  that  in  this  case  something  is  due  to 
the  broken  and  porous,  or  unbroken  and  impervious  local 
condition  of  the  Ore  sandstone.  Where  it  lets  the  water 
through  and  down  easily,  the  ore  beds  below  it  will  of 
course  be  soft.  Or  when  it  is  thin  and  has  a flat  of  shales 
behind  it  on  the  flank  of  the  mountain,  then  the  surface 
waters  will  collect  against  it  heliind  and  descend  to  soften 
the  ore  beds.  The  favorable  indication  here  is,  that  the 
Ore  sandstone  outcrop  runs  at  a level  (above  tide)  as  high  or 
higher  than  the  outcrops  of  the  ore  beds  behind  it.  A de- 
cided terrace,  with  a bold  front  of  Ore  sandstone,  is  favor- 
able for  soft  ore  in  the  Danville  beds.* 

It  has  been  said  above,  that  when  the  Ore  sandstone  out- 
crop is  porous,  the  ores  beneath  will  be  soft ; when  it  is 
massive  and  tight,  they  will  be  hard. 

Cost  of  Mining  Fossil  Ore.  Mr.  Dewees  made  the  follow- 
ing report  of  this  in  1877 : 

“The  cost  of  mining  ore  varies  with  the  different  condi- 

* “The  reason  for  the  existence  of  hard  fossil  ore  under  the  low  dips  of  the 
Upper  Clinton  Fossil  Ore  Shales,  as  on  the  south  side  of  Lost  Creek  Ridge,  lies 
in  the  fact  that  the  shales  serve  as  a roof ; the  water  draining  off  rapidly,  and 
not  penetrating  through  the  tough  blue-gray  shale,  which  in  the  locality  above 
named  weathers  olive  green  or  buff. 

“ On  Perryville  Ridge  there  are  points  opened  on  north  dips  of  thirty  de- 
grees, (30°, ) where  the  ‘ Sand  Vein’  Ore  Bed  crops  out  on  the  crest,  and  proves 
to  be  soft  fossil  ore.  A cross-cut  driven  in  from  the  base  of  the  ridge  cuts  hard 
ferriferous  limestone  at  a depth  of  thirty-five  feet. 

“The  Danville  beds  produce  soft  fossil  ore  on  flat  measures,  where  the  Ore 
Sandstone  is  eroded,  leaving  only  the  sUiceous  shales  covering  the  bods,  but 
in  this  case  the  lower  Danville  Beds  are  likely  to  be  hard  fossil. 

“An  ore  bed  on  high  or  perpendicular  dips  is  generally  soft  fossil,  (altered 
fossil  at  the  outcrops,)  even  when  the  overt jdng  strata  afford  a thick  covering. 
But  there  must  be  some  conformation  which  permits  the  infiltration  of  the 
surface  water,  such  as  frequent  water  seams  and  breaks  in  the  shales,  or  a bar- 
rier to  the  water,  such  as  the  Ore  Sandstone  offers.’’  [J.  H.  D.] 
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tions  of  the  oi’e  bed,  its  thickness,  the  dips,  the  quality  of 
the  ore,  (hard  and  soft,)  and  the  condition  of  the  hanging 
wall  or  roof  rock. 

“ Soft  or  medium  soft  fossil  ore,  in  beds  from  sixteen  to 
twenty-four  inches  thick,  on  dips  steep  enough  to  run  the 
ore  to  the  gangway  without  hindrance,  thus  avoiding  the 
labor  and  expense  of  scraping  and  shoveling,  can  be  mined 
at  the  small  cost  of  forty  cents  and  ux)wards  per  wagon  con- 
taining from  fourteen  hundred  to  sixteen  hundred  pounds 
of  ore.  The  soft  ore  will  cut  more  readily  than  the  medium 
soft,  but  with  it  the  top  wall  is  generally  softer  and  there- 
fore more  exx>ensive  to  hold  in  place,  thus  increasing  the 
cost  of  mining  the  soft  ore  to  about  the  same  as  that  of 
medium  soft  ore. 

“ When  the  dips  flatten  so  much  that  scraping  and  shovel- 
ing become  necessary,  the  cost  of  mining  soft  and  medium 
fossil  ore  increases  proportionally,  until  the  dip  becomes  so 
low  that  it  will  admit  of  the  running  of  wagons  into  the 
chambers.  When  the  dips  are  as  low  as  this,  the  bed  can 
be  mined  more  cheaply  than  where  the  dip  is  from  twelve 
to  fifteen  degrees,  which  is  too  steep  a slope  for  wagons  to 
be  run  into  the  chambers,  and  not  steep  enough  for  the  ore 
to  slide  down  by  its  own  weight.  Still  mining  with  wagons 
is  more  expensive  than  that  upon  the  steep  dips. 

“ At  a dip  of  thirty  degrees,  soft  and  medium  fossil  ore  is 
mined  at  present  at  a cost  of  about  fifty  cents  per  wagon 
load. 

‘ ‘When  the  beds  are  smaller,  the  cost  of  mining  is  increased. 
In  a bed  twelve  inches  thick,  the  cost  is  sixty  cents  per 
wagon  load.  These  prices  are  considered  low  when  the  iron 
trade  is  more  active  than  at  present. 

“The  cost  of  driving  the  gangways  must  sometimes  be 
added  to  the  above  figures,  but  generally  this  cost  is  paid  by 
the  ore  obtained.  An  additional  sum  of  five  cents  per  wagon 
must  also  be  added  for  propping. 

“Hard  fossil  ore  beds  require  drilling  and  blasting,  but  do 
not  require  so  much  handling  as  the  soft  ore  to  get  the  ore 
to  the  gangways  in  the  flatter  dips,  as  it  will  ran  on  medium 
dips,  and  is  less  likely  to  clog  in  its  course.  There  is,  how- 
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ever,  some  expense  in  breaking  the  ore  into  pieces  small 
enough  for  the  miner  to  handle. 

“At  present,  in  a bed  of  hard  ore  from  eighteen  to  twenty- 
four  inches  in  thickness,  the  price  paid  for  an  eighteen  hun- 
dred pound  wagon  of  ore  is  from  $1  00  to  $1  25  ; or  where 
the  ore  is  very  hard,  on  a dip  of  from  twenty  to  twenty -five 
degrees,  the  price  is  $1  75. 

“ In  flat  dips  or  on  a level,  the  labor  required  for  handling 
the  ore  makes  it  very  expensive  mining. 

“The  cost  of  mining  hard  fossil  ore  at  present  is  so  great, 
as  to  prevent  the  mining  of  it  for  shipment  by  rail,  the  price 
being  from  $2  00  to  $3  00  per  ton,  according  to  quality. 

“The  only  hard  fossil  ore  mined  is  used  in  furnaces  near 
by,  within  convenient  hauling  distance.  The  exi^ense  of 
hauling  is  about  a dollar  per  ton  where  the  distance  is  be- 
tween four  and  six  miles,  and  from  sixty  cents  to  a dollar 
per  ton  where  the  distance  is  from  two  to  four  miles.  These 
prices  are  of  course  modified  by  the  character  and  condition 
of  the  roads. 

“Royalty  for  the  ore,  where  it  is  mined,  ranges  from 
twenty-five  to  fifty  cents  per  ton,  in  some  instances  running 
as  high  as  fifty  cents. 

“Most  of  the  mines  are  idle  at  present,  both  on  account  of 
the  little  demand  for  ore,  and  also  because  the  facilities  for 
shipping  from  Middle  Creek  Valley,  Snyder  Co.,  have  been 
cut  off  by  the  suspension  of  the  Sunbury  and  Lewistown 
railroad,  which  took  place  January  1,  1875.  At  points  con- 
venient to  the  canal,  the  mines  are  idle  on  account  of  the 
light  demand  for  ore.” 

9.  Bird  eye  fossil  ore.  This  bed  must  be  described  out 
of  its  order,  as  it  occurs,  locally,  only  about  100  or  150  feet 
above  the  basal  contact  of  the  Clinton  formation,  with  the 
underlying  Medina  formation.  It  is  therefore  one  of  the 
layers  of  the  Lower  Clinton  olive  shales. 

At  Paxtonville,  where  it  has  been  worked,  it  is  about  10 
inches  thick,  on  a gentle  dip,  vdth  a steady  floor  and  rolling 
roof.  The  rolls  occur  every  few  (2  to  5)  yards  in  the  mine, 
so  that  the  thickness  of  the  bed  varies  from  6 to  14  inches. 

The  shales  are  yellow  when  exposed  to  the  weather,  and 
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greenish  yellow  under  cover.  They  are  purplish  green  and 
olive  green  in  the  ridges  of  Juniata  and  Snyder  counties, 
both  north  and  south  of  the  East  Shade  mountain,  and  in 
Baxter’s  gap,  south  of  Lewistown.  The  shales  above  are 
harder  and  more  siliceous,  with  fewer  fossiliferons  limestone 
layers,  than  the  shales  beneath.  The  purple  shales  under 
the  ore  bed  in  Shade  mountain  are  from  10  to  25  feet  thick. 
Under  them  lie  alternate  green  and  yellowish,  and  green 
and  purple  shales. 

Mr.  Dewees’  description  of  the  ore  is  as  follows  : 

“When  the  bed  is  hard  fossil  or  medium,  it  mines  in 
trapezoidal  blocks  from  fifteen  to  eighteen  inches  long,  and 
of  the  thickness  of  the  bed  ; the  vertical  seams  mining  di- 
agonally with  the  strike  of  the  measures,  twenty-five  or 
thirty  degrees,  where  examined.  These  vertical  seams  aid 
very  materially  in  carrying  the  surface  water  into  the  fos- 
siliferous  limestone  bed  and  producing  the  fossil  ore. 

“The  ore  is  of  a very  superior  quality,  (see  analysis). 
In  low  dip  measures,  it  is  always  softer  where  the  shale 
covering  is  thinner,  and  when  it  passes  under  cover  it  changes 
back  to  its  normal  condition  of  fossiliferons  limestone. 

‘ ‘ The  ‘ Bird  Eye’  bed  has  been  mined  south  of  Middle- 
burg,  on  the  south  side  of  Shade  mountain,  on  lands  of 
Peter  Welker,  along  the  public  road  leading  to  Tremont, 
and  several  hundred  tons  of  ore  have  been  shipped  there- 
from. It  has  been  worked  under  forty  feet  of  covering,  and 
produced  a medium  quality  of  ore  on  a low  dip  of  five  de- 
grees over  one  hundred  yards  from  the  outcrop.  Where 
this  ore  has  been  used  it  has  been  very  highly  spoken  of. 

“ The  ore  was  first  mined  for  shipment  in  Snyder  county, 
near  Paxtonville,  in  the  year  1855  or  1856  (?)  and  was  used 
in  the  old  Beaver  Furnace  (charcoal).  The  bed  was  opened 
further  east  during  the  year  1872  in  the  neighborhood  of 
Middleburg,  Smith  Grove,  Freebnrg,  and  elsewhere,  and 
the  ore  shipped  by  rail  to  various  points. 

“It  has  been  opened  within  five  miles  of  Selinsgrove,  on 
the  opposite  dip  of  the  eroded  anticlinal,  and  can  be  opened 
on  this  range  eastward,  to  the  point  where  the  declining 
anticlinal  closes  the  outcropping  and  forms  the  arch  in  shales 
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covering  the  bed  of  ore  ; and  it  may  be  found  in  the  ravines 
cut  in  the  anticlinal  eastward  from  the  last  point  of  opening. 

“The  bed  has  been  opened  on  the  property  of  Emanuel 
Duck,  three  miles  southeast  of  Middlebnrg,  and  from  twelve 
to  sixteen  hundred  tons  of  ore  have  been  shipped  therefrom. 
About  the  same  quantity  of  ore  has  been  sent  away  from 
the  property  of  Thomas  Fortius,  near  the  same  place,  and 
also  from  the  property  of  Andrew  Bickel,  about  a mile  east- 
ward. 

‘ ‘ Both  the  north  and  the  south  dips  have  been  opened 
north  of  Preeburg,  five  miles  west  of  Selinsgrove.  Five  or 
six  hundred  tons  of  ore  were  shipped  from  the  north  dip. 
There  are  several  other  openings  which  have  sent  away  but 
a few  tons. 

“The  flat  measures  and  the  small  size  of  the  bed  make  it 
very  difficult  working,  and  it  could  not  have  been  profitably 
mined  but  for  the  fact  that  a larger  price  is  paid  for  this 
than  for  other  fossil  ore.” 

10.  Block  ore.  There  is  a group  of  block  ore  beds  in  the 
lower  part  of  the  Clinton  formation,  which  deserve  descrip- 
tion. 

The  Iron  sandstone  is  one  of  these,  and  makes  the  division 
between  the  Upper  and  Lower  olive  shale  masses. 

The  Boyer  block  ore  layer  occurs  250  to  300  feet  beneath 
the  Iron  sandstone,  and  100  to  150  feet  above  the  Bird-eye 
fossil  bed.  It  is  6 feet  thick,  and  part  of  it  affords  good 
ore  where  opened  in  Mahontongo  gap,  on  the  south  side  of 
East  Shade  mountain,  northeast  of  Tremont,  in  Snyder 
county. 

The  shot  block  ore  bed  lies  below  the  Bird-eye  fossil,  and 
about  150  feet  above  the  Medina  sandstone  ; is  6 to  8 inches 
thick,  and  contains  shot-like  argillaceous  pebbles. 

All  three  beds  are  best  exposed  near  the  eastern  end  of 
Shade  mountain,  in  the  ridges  west  of  Selinsgrove,  on  dips 
of  only  4°  to  10°,  spreading  over  a base  three  miles  wide  and 
affording  numerous  lines  of  outcrop.  They  are  wrought  at 
Beaverstown  and  in  its  vicinity. 

The  Iron  sandstone  is  exposed  on  the  ridge  north  of 
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Shade  mountain,  from  Adamsburg  to  Paxtonville,  with  ex- 
tremely variable  size  and  quality  of  ore. 

The  Boyer  block  ore  is  only  opened  in  Mahontongo  gap. 

The  Shot  block  ore  has  been  wrought  to  the  extent  of  some 
hundreds  of  tons  on  Lost  Creek  ridge.  It  is  exposed  in  the 
Paxtonville  quarries,  with  a bed  of  compact  siliceous  clay, 
breaking  with  a shaly  fracture  and  smooth  surface,  and 
easily  cut  with  a knife. 

The  report  of  the  Aughwick  Valley,  or  southern  end  of 
the  district  described  in  this  volume,  by  Mr.  C.  A.  Ash- 
burner,  with  topograpliical  and  geological  maps  by  Mr.  C. 
E.  Billin,  and  geological  sections  by  Mr.  Ashburner,  is  an 
important  contribution  to  the  geology  of  the  Central  belt 
of  the  State. 

It  not  only  extends  the  description  of  the  Marcellus, 
Oriskany  and  Clinton  outcrops  half  way  across  Huntingdon 
county,  but  describes  in  detail  the  Medina,  Oneida  and  Hud- 
son river  formations  on  the  one  side,  and  the  Portage,  Che- 
mung, Catskill,  Pocono,  Mauch-Chunk,  and  Pottsville  for- 
mations, with  as  much  of  the  overlying  Coal-measures,  as 
remain  in  the  East  Broadtop  trough. 

It  describes  the  side-throw  faults,  which  traverse  the  Si- 
lurians at  Rock-hill  gap,  and  the  Devonians  near  Three- 
Springs.  The  colored  maps  of  Orbisonia  and  its  vicinity, 
and  of  the  East  Broadtop  railway  line,  bring  out  to  view 
these  faults  finely.  Mr.  Ashburner’ s isometric  projection 
of  the  Three-springs  fault  deserves  careful  study.  Essays 
were  made  to  color  it ; but  no  system  of  coloration  availed 
to  make  it  more  intelligible ; but  rather  obscured  its  inter- 
pretation. 

Although  the  Section  goes  up  to  the  coal  measures,  the 
beautiful  contour  line  map  of  Rocky  Ridge  and  East  Broad- 
top coal  field,  made  by  Messrs.  Billin  and  Ashburner  to  illus- 
trate this  upper  end  of  the  Section,  is  not  quite  ready  for 
publication,  and  will  better  suit  a future  volume  on  the 
whole  Broad  top  coal  region,  much  of  which  has  been  care- 
fully mapped  and  sectioned. 

Colored  geological  maps  of  Mifflin  and  Huntingdon  coun- 
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ties  are  in  preparation  and.  will  probal)ly  be  pnblislied  be- 
fore the  close  of  1878. 

Messrs.  Ashburner  and  Billin  desire  to  express  gratitude 
for  mncli  kindness  and  many  favors  received  from  residents 
in  the  district  surveyed,  and  from  the  officers  of  the  East 
Broadtop  RR.  Company,  and  the  Rockhill  Iron  and  Coal 
Company. 

Whatever  illustrations  may  be  wanting  in  this  volume 
will  appear  in  a succeeding  volume  (FF)  on  the  Fossil  ores 
of  Juniata  and  Perry  counties. 

Circumstances  prevent  the  publication  of  an  index  to  this 
volume.  The  index  to  FF  will  therefore  be  made  to  in- 
clude both  volumes. 

J.  P.  LESLEY. 

Philadelphia,  July  8,  1878. 
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Chaptee  I, 

Jack'’  s Mountain. 

Jack’s  mountain  anticlinal  rises  from  the  east.  At  the 
Susquehanna  River  the  Ore  Sandstone  covers  the  entire 
crest.  The  middle  of  the  anticlinal  has  sunk,  causing  two 
anticlinals,  or  rolls  of  the  Ore  Sandstone. 

The  southern  roll  is  the  larger  of  the  two.  A large 
quantity  of  both  hard  and  soft  fossil  ore  has  been  mined 
from  the  north  and  south  dips  of  this  anticlinal  by  the 
Union  Furnace  Company. 

The  anticlinal  rises  rapidly  to  the  westward,  causing  a 
cove  of  the  Ore  Sandstone  and  Danville  Ore  Beds,  extend- 
ing for  about  a mile,  from  which  a considerable  quantity  of 
ore  has  been  mined. 

West  from  the  end  of  the  cove  the  anticlinal  continues 
rising  and  lifts  first  the  Lower  Clinton  Shales  and  then  the 
Medina  Sandstone  to  the  surface,  in  a single  anticlinal,  4 
miles  from  the  River. 

It  continues  to  rise  for  a distance  of  8 miles,  to  New  Ber- 
lin, where  it  attains  its  maximum  height,  and  forms  an 
anticlinal  ridge — 500  or  600  feet  high — of  the  upper  layers 
of  the  Medina  white  sandstone. 

The  anticlinal  maintains  this  condition  for  a short  dis- 
tance westward,  and  then  begins  to  descend  rapidly.  At  a 
point  E.  of  Penn’s  Creek  Narrows,  and  2 miles  W.  of  New 
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Berlin,  at  the  Mifflinbiirg  public  road,  the  Medina  Sand- 
stone has  entirely  disappeared,  and  the  flexure  is  spanned, 
at  water  level,  by  the  Lower  Clinton  Shales. 

From  this  point  the  axis  again  rises  westward,  and  before 
reaching  Penn’s  Cr.  Narrows  the  Medina  Sandstone  reaches 
a height  of  about  200  feet  above  Penn’s  Cr.  On  the  west 
side  of  the  creek  the  height  is  greatly  increased. 

Half  a mile  east  of  Centreville,  Penn’s  Cr.  cuts  through 
the  rising  anticlinal  of  the  Medina  Sandstone. 

On  the  west  side  of  the  gap  the  mountain  is  from  600  to 
600  feet  high.  On  the  east  side  the  anticlinal  is  much 
lower.  The  south  dip  is  eroded.  The  north  dip  of  the 
Medina  Sandstone  is  exposed  in  the  gap,  sinks  about  20° 
eastward,  and  is  soon  lost  to  view  under  the  Lower  Clinton 
Shales. 

The  Block  Ore  is  exposed  2 feet  thick  on  a dip  of  42°  S. 
on  the  west  side  of  Penn’s  Cr.  The  fossil  ore  bed  is  not 
exjDosed  in  the  gap. 

West  of  Penn’s  Cr.  Narrows  the  rise  of  the  anticlinal  is 
gradual.  It  continues  for  10  miles,  to  Troxelville,  and  then 
passes  out  of  the  mountain  into  the  Kishicoquillas  Valley. 

From  a point  three  miles  W.  from  Troxelville,  Jack’s 
mountain  is  a monoclinal,  bounding  the  Kishicoquillas 
Valley  on  the  south.  It  increases  in  height,  soon  reaching 
2,000  feet  above  tide,  which  increases  to  2,300  feet  opjoosite 
Atkinson’s  Mill,  6 miles  W.  from  McVeytown. 

From  this  point  the  mountain  continues  to  be  very  high, 
until  after  passing  Jack’s  Narrows  N.  of  Mt.  Union.  After 
that  there  is  a descent  westward,  towards  the  terminus  of 
the  mountain  at  Three  Springs.  At  a distance  of  80  miles 
from  the  Susquehanna  River,  the  Medina  Sandstone  sinks 
under  the  Lower  Clinton  Shales  ; and  here  Three  Springs 
creek,  which  is  a branch  of  the  Great  Aitghwick,  cuts  through 
the  shales  and  passes  over  the  anticlinal  of  the  Medina 
Sandstone. 

The  shales  continue  westward,  enclosed  by  the  surround- 
ing Oriskany  Sandstone  and  Lewistown  Limestone  Ridges. 

Jack’s  mountain  joins  Stone  mountain  just  before  reach- 
ing the  Juniata  River,  and  the  twm  united  make  the  broad 
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triple-crested,  double-anticlinal  mountain  from  the  Juniata 
River  onward  to  its  southwest  end. 

A transverse  fault  exists  at  the  end  of  the  mountain, 
which  was  discovered  by  the  survey  of  Messrs.  Ashbumer 
and  Billin,  and  will  be  described  in  their  report  included 
in  this  volume. 


Fig.  1.  {page  ^ F.)  Section  of  upper  layers  of 
Medina  Sandstone,  in  Penn  Creek 
Narrows  of  Jacks  Mountain. 


Sandstone,  ferruginous,  fragile. 

Sandstone,  block-ore. 

Sandstone,  grayish  red. 

Shale  i argillaceous,  siliceous;  thin  beds  of  sandstone  con- 
anaie  ^ taining  iron  ; some  sandy  hematite. 


Sandstone 


hard,  gray,  flaggy,  with  beds  of 
sandy  slate. 


Sandstone,  red,  ferruginous,  in  layers  of  1|  to  3 feet  thick ; 
some  layers  rich  in  iron. 
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Chapter  II. 

Fossil  Ore  of  Jack' s Mountain. 

A low  monoclinal  ridge,  formed  by  tbe  S.  dip  of  the  Ore- 
sandstone,  ranges  west  from  the  Susquehanna  River,  at 
Winheld,  Union  county,  to  a point  near  Centreville,  Snyder 
county.  West  of  this  the  ridge  merges  into  the  tenuce  of 
Jack’s  mountain. 

North  of  the  Jack’s  mountain  anticlinal  a similar  ridge 
is  formed,  running  W.  from  the  Susquehanna  River. 

Mining  has  been  prosecuted  in  the  Danville  Ore-beds  of 
both  these  ridges.  In  the  southern  ridge,  except  at  its 
eastern  extremity,  the  ore  beds  are  comjDaratively  thin.  In 
the  northern  ridge,  however,  the  beds  are  heavier,  one  of 
them,  at  a ]3oint  N.  of  New  Berlin,  being  nearly  3 feet  thick. 

A large  quantity  of  ore  has  been  mined  by  the  Union 
Furnace  Company  in  the  ore  ranges  lying  north  of  the 
Jack’s  mountain  anticlinal,  and  near  the  Susquehanna 
River.  The  descrij)tion  of  these  will  appear  in  a future 
report. 

Along  the  ridge  formed  by  the  Ore-sandstone,  dipping  S. 
from  the  Jack’s  mountain  anticlinal,  between  the  Susque- 
hanna River  and  Centreville,  the  ‘ ‘ Sand  Y ein  ’ ’ ore  bed 
does  not  exist.  The  ‘ ‘ Sand  Rock  ’ ’ over  the  Ore-sandstone 
is  also  absent,  its  only  representative  being  a bed  of  sand  3 
or  4 inches  thick. 

Nowhere,  throughout  the  whole  length  of  the  ridge,  do 
large  boulders  of  the  Ore-sandstone  occur  upon  the  surface. 
This  rock  is  not  compact  and  massive,  as  is  generally  the 
case,  but  is  soft  and  porous,  lying  in  two  divisions,  sepa- 
rated by  a silicious  slate,  and  breaking  into  small  frag- 
ments, which  are  scatterefi  over  the  surface  of  the  hill.  Its 
nature  has  much  to  do  with  the  depth  at  which  soft  fossil- 
ore  may  be  found. 

The  ‘ ‘ Danville  Ore-bed  Rock  ’ ’ is  partly  decomposed, 
assuming  the  character  of  white  silicious  clay  in  the  gang- 
ways. 
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The  shales  over  the  Ore-sandstone  are  olive  green.  They 
have  been  eroded  near  the  top  of  the  ridge,  thereby  lessen- 
ing the  amount  of  covering  over  the  ore,  and  producing  a 
soft  ore  near  the  outcrop. 

Union  Furnace  Company. 

This  company  has  an  iron  furnace  which  is  located  on  the 
W.  bank  of  the  Susquehanna  River,  4 miles  below  Lewis- 
burg,  Union  county. 

It  was  built  in  1853  and  1854  by  Beaver,  Geddis,  Marsh 
& Co.,  and  operated  by  them  until  1862.  Since  then  it 
has  been  worked  by  Peter  Beaver,  J.  S.  Marsh,  and  Levi 
Rook,  under  the  firm  name  of  Beaver,  Marsh  & Co. 

The  stack  is  built  of  stone  and  brick. 


Height  of  stack, 50  feet. 

Size  at  bosh, 15  “ 

Number  of  tuyeres,  4 

2 hot  ovens. 

Inclined  plane  hoist. 

1 horizontal  engine — stroke,  7 feet. 

Diameter  of  steam  cylinder,  24  in. 

Diameter  of  blowing  cylinder, 6 feet. 

Blast  pressure, 4 lbs. 

Steam  “ 70  “ 


Average  yield  of  furnace  100  tons  of  iron  per  week. 

The  above  facts  were  communicated  by  Dr.  Levi  Rook. 

Union  Furnace  Co.'s  mines ^ lying  8.  of  Jack's  moun- 
tain anticlinal.  One  of  the  first  mines  opened  by 
this  company  was  in  the  E.  end  of  Longstown  Ridge,  a 
little  above  water  level  of  the  Susquehanna  River.  The 
lowest  of  the  Danville  Ore  Beds  was  worked,  the  thickness 
varying  from  20  inches  to  over  3 feet.  This  thickness  has 
been  proved,  by  means  of  cross-cuts  on  higher  levels,  to 
continue  for  about  1 mile  west.  The  dip  is  35°  S.,  giving  a 
long  breast  of  over  80  yards  above  water  level.  Near  the 
outcrop  the  Ore  sandstone  has  been  eroded,  and  soft  fossil 
ore  produced  ; this,  however,  changes  to  hard  fossil  ore  at 
water  level. 
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A specimen  of  the  hard  fossil  ore  now  being  mined, 
yielded  upon  analysis  : 


Iron, 33.800 

Sulphur, 004 

Phosphorus, 358 

Carbonate  of  lime, 39.142 

Carbonate  of  magnesia, 2.497 

Insoluble  residue, 3.851 


The  ore  is  exceedingly  hard  and  tough,  and  carries  small  lenticular  masses 
of  slate ; color,  reddish  brown  and  reddish  gray.  (A.  S.  McCreath.)* 

mile  W.  of  Union  Furnace,  on  property  adjoining  that 
of  McKelvy  and  Barton  on  the  W.,  and  that  of  John 
Phillips  on  the  E.,  a slope  45  yards  long  was  sunk  on  the 
lowest  of  the  three  Danville  Ore-Beds.  At  this  point  the 
Upper  shales  and  Ore-sandstone  have  been  eroded,  and  the 
ore  is  soft  to  an  increased  depth,  f 

The  work  was  done  in  1864  by  Wm.  Hart,  for  the  Union 
Furnace  Co.  The  slope  is  now  closed. 

The  Ore-bed  dips  45°  S.,  and  varies  from  4 to  10  inches  in 
thickness.  A gangway  was  driven  from  the  foot  of  the 
slope  for  250  yards  W.,  and  another  100  yards  E.  The 
length  of  the  breasts  was  from  50  to  55  yards.  This  in- 
crease over  the  length  of  the  slope  (45  yards)  was  due  to  the 
rising  of  the  ground  on  each  side  of  the  notch  in  which  the 
slope  was  located. 

Hard  ore  being  encountered  in  both  gangways,  they  were 
abandoned  and  counter-gangways  driven  about  20  yards 
above  the  foot  of  the  slope.  The  ore  in  the  western  of  these 
became  of  poor  quality,  and  it  was  abandoned.  The  eastern 
counter-gangway  continued  in  soft  ore  to  the  adjoining  old 
workings. 

About  2,000  (?)  tons  of  ore  were  shipped  from  here. 

On  McKelvy' s property,  about  i a mile  W.  from  the 
slope,  in  a shallow  notch  in  the  ridge,  the  Union  Furnace 
Co.  opened  the  ore  by  a drift.  It  was,  however,  abandoned 

* All  analyses  in  this  report,  which  are  not  credited  to  other  sources,  have 
been  made  at  the  Laboratory  of  tlie  Survey,  in  Harrisburg,  by  Mr.  A.  S.  Mc- 
Creatli,  and  his  assistants,  D.  McCreath  and  S.  A.  Ford. 

fThis  shows  til  e effect  of  proximity  to  notches  or  ravines  in  changing  the 
character  of  the  ore  in  the  bed  from  a hard  to  soft  fossil. 
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on  account  of  the  inferior  quality  of  the  ore,  which  was  a 
light  rotten  material. 

A shaft  sunk  on  the  same  ore  bed  a few  hundred  yards 
further  west  proved  the  bed  to  be  from  4 to  6 inches  thick. 

West  of  McKelvy’s,  for  miles,  the  opportunity  for 
reaching  the  ore  beds  by  means  of  cross-cuts  is  not  good  on 
account  of  the  thickness  of  the  superincumbent  shales.  A 
short  cross-cut,  driven  by  D.  Davis  in  1853,  near  the  out- 
crop of  the  ore-beds  proved  soft  fossil-ore,  but  this  will 
probably  become  hard  ore  at  a slight  depth,  as  the  Clinton 
Fossil-ore  Shales,  wherever  exposed,  are  blue,  hard  and 
calcareous. 

In  CTiapel  Hollow^  4 miles  W.  from  the  Susquehanna 
River,  on  the  property  of  Isaac  Eyers,  a gangway  has  been 
driven  east  in  the  upper  Danville  Ore  Bed.  The  other  ore- 
beds  at  this  place  are  thin. 

The  opening  was  made  by  the  Union  Furnace  Company 
in  1853,  and  worked  at  intervals  until  1868,  when  the  bed 
was  but  4 inches  thick. 

‘‘About  8,000  tons  of  ore,  of  good  quality,  were  shipped 
from  this  mine  to  Union  Furnace.” 

The  ore-bed  dips  45°  S.,  and  varies  in  thickness  from  4 
to  18  inches.  Changes  in  thickness  occur  about  every  100 
yards. 

The  main  gangway  was  driven  E.  about  800  yards,  giving 
about  80  yards  of  breast.  The  upper  35  or  40  yards  was 
worked  out  by  means  of  counter-gangways,  opened  by 
cross-cuts  from  the  south  slope  of  the  ridge.  The  counter- 
gangways  extended  about  600  yards  E.,  the  ore-bed  re- 
maining about  the  same  as  in  the  lower  level. 

Two  hundred  yards  E,  from  the  entrance  to  the  main 
gangway  a slope  was  sunk  to  the  vein,  30  yards  below  the 
level  of  the  mouth  of  the  mine.  Gangways  were  driven  100 
yards  each  way,  E.  and  W.,  from  the  foot  of  the  slope. 
The  ore-bed  was  16  to  18  inches  thick,  diminishing  to  8 
inches  at  the  W.  end  of  the  gangways,  and  to  4 inches 
at  the  E.  end.  The  bed  contains  soft  fossil-ore  in  both 
directions. 

This  would  seem  at  variance  with  the  theory  that  only 
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hard  fossiliferoiis  limestone  exists  below  the  natural  drain- 
age point  of  the  ore-bed.  But  Mr.  Win.  Hart,  who  had 
much  to  do  with  the  mining  at  this  place,  rejiresents  that 
soft  fossil-ore  exists  30  yards  below  the  level  of  the  ravine. 
It  is  evident  that  in  such  a case,  there  must  be  a fault  or 
break  in  the  measures  at  a lower  level,  opening  an  avenue 
for  drainage  to  a point  in  the  valley  below  the  level  of  the 
ravine.  For  drainage  is  essential  for  the  formation  of  fos- 
sil-ore from  fossiliferous  limestone. 

On  the  W.  side  of  Chapel  Hollow,  opposite  the  opening 
on  Isaac  Eyer’ s property,  the  same  Ore-bed  has  been  opened 
by  two  gangways.  These  openings  were  made  by  the  Union 
Furnace  Company  in  1853,  and  abandoned  in  1863  or  1864,. 
as  all  the  soft  fossil-ore  in  the  lower  level  had  been  worked 
out.  The  expense  of  mining  the  hard  fossil-ore  was  too 
great  to  allow  a profit  after  hauling  it  in  wagons  4 miles  to 
the  furnace. 

There  are  75  or  80  yards  of  “ breast  ” above  the  level  of 
the  lower  gangway,  Avhich  is  driven  in,  from  water  level  of 
the  ravine,  for  60  yards,  through  hard  fossil-ore. 

The  ore,  which  is  of  an  excellent  quality,  averages  10 
inches  in  thickness.  The  bed  dips  45°  S. 

About  35  yards  above  the  main  gangway  a second  one 
was  driven  fora  distance  of  1,200  yards,  to  where  it  enters 
the  tract  of  land  belonging  to  Harriet  Jenkins.  This  gang- 
way afforded  about  40  yards  of  breast  in  soft  fossil-ore. 

The  property  of  Harriei  Jenkins  is  about  1 mile  long. 
At  its  western  extremity  is  a ravine,  in  the  side  of  the 
ridge,  from  which  a gangway  has  been  driven  to  the  east. 

This  opening  was  made  in  1853,  by  the  Union  Furnace 
Company,  and  worked  at  intervals  until  1867,  when  it  was 
abandoned.  About  5,000  tons  of  ore  were  shipped  to  the 
furnace. 

There  is  a gangway  and  a counter  gangway,  with  80  or 
100  yards  of  breast  upon  the  ore-beds.  The  lower  level  is 
hard  fossil-ore.  The  upper  level  was  soft  fossil-ore,  which, 
however,  changed  to  a hard  ore,  and  the  drift  was  on  that 
account  abandoned. 

East  of  this  opening  there  are  three  cross-cuts  driven 
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near  the  outcrop  of  the  bed,  not  affording  breast  enough 
for  gangways. 

The  Upper  Clinton  Shales  are  olive  green  and  blue  gray. 

“ The  ore-beds  here  lie  so  close  together  that  in  working 
the  upper  seam  the  two  lower  ones  can  be  taken  out  of  the 
gang^vay,  making  in  all  ten  or  twelve  inches  of  ore.” 

David  Oldt's  Mine  is  on  the  west  side  of  the  ravine, 
opposite  the  gangway  on  Harriet  Jenkins’  property.  It 
was  made  in  1864  by  the  Union  Furnace  Co.,  and  for  4 years 
soft  fossil-ore  was  mined.  Three  thousand  tons  of  ore  were 
hauled  to  the  furnace,  a distance  of  5 miles. 

The  gangway  is  driven  about  200  yards  W. 

The  two  lower  beds  lie  close  together,  in  the  gangway, 
and  are  worked  together.  The  upper  bed,  over  the  gang- 
way, is  about  4 inches  thick.  The  middle  and  lower  beds 
are  each  from  6 to  10  inches  thick,  making  the  average 
thickness  of  ore  worked  out  of  both  beds  about  15  inches. 
The  intervening  rock  is  thin,  and  must  be  handled  to  get 
the  ore  from  both  beds. 

At  CJias.  Oldt's  Mines,  about  350  yards  west  of  David 
Oldt’s,  a cross-cut  is  driven  100  yards  through  the  Upper 
Clinton  Fossil-ore  Shale  and  the  Ore  Sandstone  to  the  Dan- 
ville ore  beds,  which  are  the  same  in  number  as  at  David 
Oldt’s,  but  somewhat  smaller. 

The  opening  was  made  by  the  Union  Furnace  Co.,  (?)  but 
has  been  abandoned  on  account  of  the  ore  being  hard-fossil. 

Along  the  ridge,  for  half  a mile  east  of  this  point,  the  soft 
“crop-ore”  has  been  worked  out. 

The  Price  Tunnel  and  Ore  Banlc  are  on  the  land  of 
Charles  Oldt,  nearly  6 miles  west  from  the  Susquehanna 
River,  and  500  yards  east  of  “Maize’s  Ore  Bank.” 

Work  in  the  ore-bank  was  commenced  in  1861  by  the 
Union  Furnace  Co.  In  1873,  the  same  Comj)any  drove  the 
“Price  Tunnel”  at  a hollow  in  the  side  of  the  ridge,  and 
at  a lower  level  than  the  old  workings. 

In  consequence  of  the  notch  in  the  ridge  at  the  “ Tunnel,” 
the  ore  is  soft  to  a greater  depth  than  at  the  ore-bank. 

The  “Price  Tunnel”  is  about  75  yards  long.  It  has  been 
driven  through  the  Upper  Clinton  Fossil-ore  Shale  and  the 
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Ore-Sandstone.  At  this  level,  about  200  yards  of  gangway 
was  driven  in  hard  fossil-ore,  giving  breasts  of  soft  ore  for 
40  yards  to  the  outcrop. 

The  combined  thickness  of  the  two  lower  Danville  ore- 
beds  is  from  8 to  12  inches.  The  ore  is  of  a superior  quality. 

Within  a distance  of  half  a mile  between  30,000  and 
40,000  tons  of  ore  have  been  mined  from  this  ridge  and 
hauled  6 miles  to  Union  Furnace. 

The  Maize  Ore  Bank^  in  a ravine,  adjoining  the  property 
of  Charles  Oldt,  and  If  miles  E.  of  New  Berlin,  was  opened 
in  1855  by  Benjamin  Thomas,  lessee,  who  sold  it  to  the  Union 
Furnace  Company.  It  was  worked  at  intervals  for  ten 
years,  during  which  time  about  5,000  tons  of  ore  were  sent 
to  the  furnace. 

Two  gangways  were  opened,  one  at  water  level,  and  one 
higher  up  on  the  side  of  the  ridge.  The  lower  gangway 
was  driven  about  40  yards,  when  hard  fossil-ore  was  en- 
countered, and  it  was  abandoned.  The  upper  gangway 
contained  soft-ore. 

The  two  lower  Danville  Beds  were  worked,  giving  a com- 
bined thickness  of  10  inches. 

The  diaries  Moyer  Ore  Bank,  situated  1 mile  N.  E.  of 
New  Berlin,  is  a cross-cut  which  was  driven  many  years 
ago,  near  the  outcrop  of  the  ore  bed. 

It  was  worked  for  5 years,  and  then  abandoned,  the  beds 
containing  too  small  a quantity  of  ore.  It  was  reopened  in 
1863  by  William  Hart,  and  ore  was  mined  until  1869,  and 
hauled  to  Union  Furnace. 

There  are  12  yards  of  breast.  The  ore-bed  dips  45°  S.,  is 
6 inches  thick,  and  the  ore  is  of  good  quality. 

On  the  east  side  of  the  ravine,  on  the  same  property,  a 
gangway  was  driven  at  water-level,  by  the  Union  Furnace 
Co. , in  1855,  and  worked  until  1865. 

The  ore-beds  contained  12  inches  of  good,  soft  fossil-ore. 
The  gangway  was  driven  175  yards  to  hard  fossil-ore.  It 
was  then  raised  10  yards  and  driven  50  yards  further,  when 
it  cut  hard  fossil-ore  again  and  was  abandoned. 

The  breast  worked  averaged  about  25  yards  at  the  point 
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where  the  gangway  was  abandoned.  It  increased  eastward 
to  75  or  80  yards. 

About  4,000  tons  of  ore  were  shipped  from  here  to  the 
Furnace. 

Michael  Kleckner.  The  same  Danville  Beds  are  opened 
at  Michael  Kleckner’ s,  f of  a mile  E.  of  New  Berlin.  The 
property  was  leased  by  the  Union  Furnace  Company,  who 
opened  the  beds  in  1868,  and  have  worked  them  at  intervals 
up  to  the  present  time  (1875. ) 

Gangways  were  driven  about  200  yards.  The  ore  is  a 
rich,  soft  fossil.  About  2,000  tons  have  been  hauled  to 
Union  Furnace  in  wagons,  which  form  the  only  means  of 
transportation  throughout  the  whole  range. 

North  of  New  Berlin,  on  the  same  property,  Andrew 
Colton  opened  the  ore-beds  in  1853  for  the  Union  Furnace 
Company.  The  opening  was  worked  for  about  5 years  and 
then  abandoned.  About  3,500  tons  of  ore  were  shipped  to 
Union  Furnace.  Three  hundred  yards  of  gangway  were 
driven.  The  ore  was  a rich,  soft  fossil.  The  ore-bed  was 
rolling,  varying  from  3 to  6 inches  in  thickness. 

One  mile  west  from  New  Berlin,  in  a small  ravine,  the 
Danville  ore-beds  were  opened  by  Christopher  Seabold  in 
1855,  (?)  and  worked  for  5 years  by  the  Union  Furnace  Co., 
Lessees. 

The  ore-bed  dips  45°  S.,  and  contains  from  4 to  6 inches 
of  soft  fossil-ore. 

From  3,000  to  4,000  tons  of  ore  were  shipped  from  this 
opening. 

Openings  were  made  on  both  sides  of  the  ravine.  On  the 
east  side  the  slope  from  the  ravine  is  gradual.  The  open- 
ing is  made  at  water-level,  and  the  ore  is  soft  to  the  end  of 
the  gangway.  The  west  side  of  the  ravine  the  slope  is 
more  abrupt,  and  the  ore  at  water-level  is  hard,  so  the 
opening  was  made  at  a liigher  level. 

New  Berlin  to  Centreville. 

Between  New  Berlin,  Union  co.,  and  Centreville,  Snyder 
CO.,  no  openings  on  the  ore-beds  have  been  made,  though 
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the  ridge  has  the  same  characteristics  as  at  points  to  the 
east.  Between  the  ravines  the  Upper  Clinton  Shales  ex- 
tend up  as  high  as  the  outcrop  of  the  Ore-sandstone,  thus 
preventing  the  formation  of  soft  ore  to  any  depth. 

About  2 miles  E.  of  Centreville,  at  the  public  road  lead- 
ing to  Mifflinburg,  the  Ore-sandstone  shows  no  “rib”  upon 
the  surface,  but  is  broken  in  fragments  and  disintegrated. 

At  this  road  the  base  of  the  ridge  between  the  two  out- 
crops of  Ore-sandstone  is  about  1 mile  wide.  The  measures 
dip  28°  N.  and  42°  S.  The  Lower  Clinton  Shales  are  the 
lowest  rocks  exposed,  and  form  the  crest  of  the  anticlinal. 

Westward  the  ridge  is  broken  by  Penn’s  Creek,  at  Penn 
Creek  Narrows. 


Centremlle^  Snyder  Co. 

At  this  place  the  ore-beds  crop  out  high  upon  the  ridge, 
on  a level  with  the  terrace  of  Jack’s  mountain,  affording 
but  a small  range  of  breasts,  unless  long  tunnels  be  driven 
through  the  Upper  Clinton  Shales.  The  Ore  Sandstone 
continues  of  the  same  character  as  further  eastward. 

West  of  this,  the  ore  ridge  merges  into  the  terrace  of 
Jack’s  mountain.  About  1^  miles  W.  the  outcrops  of  the 
Ore  Sandstone  and  ore-beds,  with  a dip  of  40°  S.,  run 
through  the  lower  ground,  and  continue  for  3|-  miles,  to 
form  low  terraces  at  the  base  of  the  mountain.  Occasional 
washes  in  the  terrace  admit  of  a few  yards  of  breast  above 
the  level  of  the  ravines.  The  ore-beds  give  no  evidence  of 
being  larger  than  E.  of  Centreville,  and  will  probably 
turn  into  hard  fossil-ore  at  a slight  depth  below  the  sur- 
face. 

Three  and  a half  miles  W.  of  Centremlle  the  terrace  in- 
creases in  height,  continuing  so  to  Moyer’s  Gap,  a distance 
of  2^  miles.  Between  these  points,  it  is  cut  by  some  small 
water  washes  and  ravines,  which  give  opportunity  for 
higher  breasts  in  working  the  ore-beds  than  to  the  eastward. 
Except  in  the  ravines,  the  ore  beds  will  generally  prove  to 
be  hard  fossil-ore. 

Moyed  s Gap  is  at  the  east  end  of  the  wide  and  fertile 
valley,  known  as  “Mussers  Valley.”  The  dip  of  the 
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measures  is  comparatively  gentle  (25°)  forcing  the  limestone 
ridge  away  from  the  mountain. 

Between  Moyer’ s Gap  and  Erb’ s Gap  the  terrace  of  the 
mountain  is  low  and  flat,  and  is  not  broken  by  ravines.  A 
considerable  quantity  of  altered  (1)  fossil-ore,  and  fragments 
of  the  ferruginous  sand  rock,  which  overlies  the  ore  sand- 
stone, are  scattered  upon  the  surface. 

The  ore  sandstone,  which  is  more  massive  than  at  New 
Berlin,  is  generally  covered  by  the  Upper  Clinton  Shales. 
The  Danville  ore-beds,  on  a low  dip  of  25°,  and  under  such 
heavy  covering,  will  prove  to  be  hard  fossil. 

From  ErV s Gap,  the  anticlinal  of  Jack’s  mountain  passes 
on  west,  and  enters  the  Kishicoquillas  Valley  through  the 
middle  one  of  its  coves  at  its  eastern  end. 

Troxelmlle. 

A mile  N.  W.  of  Troxelville,  there  is  an  anticlinal  spur 
of  Jack’s  mountain,  forming  a synclinal  cove  between  it 
and  the  main  Jack’s  mountain  anticlinal,  which  passes 
north  of  New  Berlin. 

This  mountain  spur  rises  westward  very  rapidly.  In  the 
course  of  3 miles  the  anticlinal  arch  of  Medina  sandstone  is 
broken,  and  the  mountain  sejDarates  into  two  monoclinals. 
The  N.  dip  continuing  to  the  Southern  synclinal  knob  in 
the  eastern  end  of  the  Kishicoquillas  Valley,  while  the  S. 
dip  forms  the  long  monoclinal  mountain  extending  west  to 
the  Juniata  River,  at  Mount  Union. 

From  Erb’s  Gap  west  to  the  point  of  the  anticlinal  spur 
of  Jack’s  mountain,  the  surface  is  irregular,  and  much 
broken  by  ravines.  The  Ore  Sandstone  follows  the  base  of 
the  mountain  in  a broken  condition,  and  is  in  many  places 
covered  by  debris. 

W estward  from  Troxelville  the  terrace  of  the  mountain 
becomes  more  regular.  The  Ore  Sandstone  dips  25°  S.,  is 
massive,  and  from  15  to  18  feet  thick,  forming  a ridge  at 
the  foot  of  the  terrace.  It  is  frequently  cut  by  ravines  and 
washes,  making  the  ore  easy  of  access. 

The  “Sand  Vein”  Ore  Bed  generally  shows  a good  out- 
crop of  ore  throughout  the  whole  range  of  Jack’s  mountain. 
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The  ore  is  more  sHicious  than  that  found  in  this  bed  on  the 
N.  side  of  East  Sliade  mountain,  being  in  some  places  very 
undesirable  for  smelting  jiurposes. 

One  mile  W.  from  Troxelmlle^  on  the  property  of  Henry 
Hartman,  a shaft  on  the  Sand  Vein  opened  a bed  from  16 
to  18  inches  thick.  The  shaft  is  sunk  in  a ravine  of  the 
ore  ridge,  north  of  Hartman’s  house,  where  the  measures 
dip  25°  S. 

The  breast  is  low,  but  the  bed  can  be  reached  at  a lower 
level  in  a ravine  a short  distance  east  of  here. 

The  Sand  Yein  ore  at  the  outcrop  contains  considerable 
silicious  matter,  but  the  Danville  Beds  are  of  fair  quality. 

Fragments  of  the  “ Sand-rock,”  which  is  very  ferrugi- 
nous, and  contains  large  rounded  sand,  are  scattered  upon 
the  surface. 

The  Upper  Clinton  Fossil-ore  Shale  crops  out  on  flat 
ground  along  the  foot  of  the  ridge.  It  is  yellow,  and  of 
the  usual  thickness. 

Two  miles  W.  from  Troxelmlle,  on  the  property  of  John 
Moyer,  the  Danville  ore-beds  were  opened  by  Swengle  and 
Dunning,  on  the  E.  and  W.  sides  of  a ravine. 

On  the  E.  side,  the  upper  one  of  the  Danville  Beds  has 
been  opened  by  a gangway  20  yards  long.  When  opened 
the  ore  was  soft ; at  the  end  of  the  gangway  it  changed  to 
a hard  ore.  The  bed  is  from  16  to  18  inches  thick.  A long 
breast  can  be  obtained,  admitting  of  openings  at  a higher 
level.  Eastward  the  outcrop  is  good,  showing  soft  fossil. 
The  opening  was  made  in  1874.  A small  quantity  of  ore 
has  been  hauled  to  the  railroad,  at  Adamsburg,  a distance 
of  6 miles. 

On  the  W.  side  of  the  ravine,  30  yards  of  gangway  have 
been  driven. 

The  ore-bed  opened  is  the  lowest  of  the  Danville  Beds  (?) 
of  which  there  are  generally  three,  that  number  being 
shown  in  the  eastern  end  of  Jack’s  mountain,  and  also  at 
Logan  Gap.  The  bed  contains  8 inches  of  soft  ore  in  the 
upper  part,  directly  under  the  Ore  Bed  Rock ; and  4 inches 
of  “ Jack,”  which  is  a portion  of  the  Danville  Beds  Rock 
with  the  lime  dissolved  out,  leaving  a lean  silicious  ore. 
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A section  of  the  Dajiville  ore  oeci  opened  on  'Moyer's 
property  shows : 1.  Twenty  inches  of  yellow  calcareous 
silicious  rock,  from  which  the  lime  has  been  dissolved, 
leaving  it  rotten  and  shaly,  containing  casts  of  fossUs ; 2. 
Twelve  inches  of  ore,  which  is  soft  fossil  when  not  covered 
by  the  Ore  Sandstone. 

The  Ore  Sandstone  is  massive,  and  about  30  feet  thick. 

For  several  miles  west  of  Troxelville  the  terrace  contams 
frequent  ravines,  with  intervening  short  ridges,  offering 
good  opportunities  for  opening  the  ore-beds. 

The  “Sand  Vein”  ore  bed,  which,  however,  contains 
some  silicious  matter,  has  a good  outcrop  at  the  base  of  the 
ridge,  with  a dip  of  25°  S.,  and  the  outcrop,  which  shows 
soft  fossil-ore,  runs  low,  not  affording  much  breast  above 
water-level. 

This  Ore  Bed  will  generally  have  more  soft  ore  at  the 
outcrops,  and  afford  longer  breasts,  in  the  fiat  measures  be- 
tween Troxelville  and  Bennerville,  than  west  of  the  latter 
place. 

The  outcrop  of  the  Danville  Bed  is  generally  about  150 
feet  high,  affording  long  breasts.  This  outcrop  is  in  some 
cases  30  or  40  yards  above  the  outcrop  of  the  Ore  Sand- 
stone. 

The  soft  ore  on  this  dip  compares  favorably  with  that  of 
the  same  beds  on  the  south  side  of  this  valley,  in  the  ore 
ridge  of  East  Shade  Mountain. 

West  of  this  all  the  way  to  Logan  Gap,  along  this  range, 
the  beds  appear  to  contain  the  same  character  of  ore. 

The  dip  of  the  measures  increases,  causing  the  space  be- 
tween the  mountain  and  the  ‘ ‘ Lewistown  Limestone  Ridge'’ 
to  become  narrower,  and  making  ravines  though  the  Ore- 
Sandstone  less  frequent. 

Between  John  Moyer’s,  (2  miles  west  of  Troxelville  and 
Logan  Gap,)  there  are  no  openings  on  the  ore  beds.  As 
above  noted,  however,  the  range  promises  to  yield  a large 
quantity  of  good  ore  in  the  future,  though  the  great  ex- 
pense of  getting  it  to  the  railroad,  will,  for  some  time,  ex- 
clude it  from  the  market. 

The  ore  is  generally  hard,  which  increases  the  expense 
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of  mimtig'  it.-'  -Fherp  is,  however,  a ‘Jarge  quantity  of  soft 
ore  following  tire  outcrops  of  the  Danville  Ore  Beds,  on  the 
flat  measures,  where  the  Ore  Sandstone  is  eroded,  and  on 
the  outcrops  of  the  steep  measures,  between  Belltown  and 
Logan  Gap. 

UlsTi' s Gap. 

Tliis  gap  is  7 miles  west  of  Troxelville,  and  a | mile  east 
of  Bennerville.  Twelve  hundred  feet  N.  of  the  old  saw- 
mill in  the  gap,  the  ore  sandstone  crops  out  from  the  ter- 
race, forming  a small  ridge. 

A considerable  quantity  of  fossil  ore  is  strewn  upon  the 
snrface,  showing  clearly  the  existence  of  the  ore  beds. 

The  “Sand-rock”  has  a dip  of  38°  Si,  and  appears  less 
sandy  than  to  the  eastward. 

The  Upper  Clinton  Fossil-ore  Shale,  of  a yellow  color, 
outcrops  at  the  base  of  the  low  ridge  formed  by  the  Ore 
sandstone. 

The  Medina  sandstone  is  here  about  500  feet  thick.  The 
top  strata  of  this  rock  are  much  less  ferruginous  than  they 
appear  at  Penn  Creek  Narrows. 

The  Block  Ore  (Iron  Sandstone)  is  strewn  upon  the  surface 
in  greater  quantity  than  has  been  observed  east  of  this. 
Some  of  the  specimens  contain  a fair  per  centage  of  iron. 

North  of  Bennerville  the  measures  dip  40°  south. 

East  of  Belltown  the  dip  steepens  to  55°,  making  the  val- 
ley between  the  “ Lewistown  Limestone  Ridge”  and  the 
mountain  very  narrow. 

The  Limestone  Ridge  forms  a wall  at  the  base  of  the 
mountain,  broken  by  an  occasional  ravine.  These  serve  a 
good  purpose  in  opening  an  avenue  for  the  transportation 
of  ore  from  the  moimtain.  The  ravines  generally  extend 
l)ack  to  the  terrace,  affording  better  facilities  for  reaching 
the  fossil-ore  beds,  and  softening  the  ore  to  a greater  depth 
than  it  could  otherwise  be.  The  high  dips  insure  soft  fossil- 
ore  at  the  outcrops,  and  to  variable  depths  below  the  sur- 
face, dependent  upon  the  local  natural  drainage. 

West  from  Belltown  to  Logan  Gap.,  a distance  of  about 
8 miles,  through  the  property  of  the  Logan  Iron  and  Steel 
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Company,  the  monntain  terrace  runs  with  extreme  even- 
ness and  regularity.  The  dip  continues  steep,  being  66°  at 
Logan  Gap. 

The  outcroppings  of  the  ore-beds  warrant  the  belief  that 
they  exist  in  good  condition,  and  on  these  high  dips  it  is 
fair  to  suppose  that  the  beds  will  contain  soft  fossil-ore  to 
various  depths  below  the  surface. 

The  “Sand-Rock”  occurring  under  the  “Sand  Vein” 
ore  bed  is  less  silicious  than  further  east,  which  makes  it 
probable  that  the  ore  is  less  sandy.  This  Sand-Rock,  as  ex- 
plained elsewhere,  changes  from  a silicious  to  a calcareous 
rock,  and  in  some  cases  where  soft  ore  exists  it  assumes  the 
character  of  a plastic  clay. 

The  Danville  Ore  beds  probably  exist  throughout  this 
distance,  as  they  have  been  shown  at  Logan  Gap  and  east- 
ward, both  by  actual  workings  and  by  outcroppings. 

Logan  Gap  {East  side.) 

The  Upper  Clinton  Fossil-ore  Shale  is  olive  green  at  the 
water-level.  Higher  up  on  the  side  of  the  gap,  and  on  top 
of  the  terrace,  shafting  has  shown  it  to  be  a brrff,  unctuous 
shale. 

The  Ore-sandstone  is  about  20  feet  thick  and  quite 
massive. 

The  Danville  Ore  beds  are  3 in  number,  lying  in  a dis- 
tance of  about  15  feet.  The  upper  bed  is  15  feet  below  the 
Ore-sandstone.  At  water-level  in  the  gap  these  beds  are 
hard  fossiliferous  limestone.  The  largest  is  from  12  to  15 
inches  thick.  Shafting  higher  up  on  the  side  of  the  gap, 
in  the  direction  of  the  strike,  shows  the  beds  more  highly 
impregnated  with  iron. 

An  analysis  of  the  ore  from  the  DanviRe  Beds  yielded  : 


“Iron, 26.100 

Sulphur,  ....  051 

Phosphorus, 544 

Carbonate  of  lime, 47.018 

Carbonate  of  magnesia, 2.240 

Insoluble  residue, 9.610 


The  ore  is  hard,  compact,  coarse  grained,  reddish  brown  and  reddish  grey.” 
(A.  S.  McC.) 

2— F. 
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Still  liigher  on  the  slope,  or  near  the  level  of  the  terrace, 
they  become  soft  fossil- ore. 

The  Danville  Ore  Beds  Rock  at  the  outcrop  is  decom- 
posed, assuming  the  character  of  clay,  which  is  evidence 
of  the  soft  nature  of  the  ore. 

During  the  year  1860,  Wm.  Mann,  Jr.,  and  James  Mann 
opened  the  “Sand  Vein”  Ore  Bed  at  water-level  of  the 
creek,  and  obtained  a good  quality  of  hard  ore.  The  bed 
is  said  to  be  18  inches  thick.  The  “ Sand  Rock  ” is  3 feet 
thick,  the  upper  portion  being  quite  silicious.  Where  the 
“Sand  Vein”  contains  soft  ore,  much  of  the  Sand  Rock 
assumes  the  character  of  white  clay,  the  more  silicious 
j)ortion  being  very  ferruginous. 

The  fact  is  here  shown  that  the  ore  in  the  “ Sand  Vein  ” 
Bed  extends  lower  or  nearer  the  water-line  than  in  the 
Danville  Beds.  This  may  be  attributed  to  the  fact  that  the 
Sand  Rock  is  a better  absorbent  of  water  than  the  Dan- 
ville Ore  Beds  Rock. 

In  187f),  Messrs.  Longacre and  Woods  opened  the  “Sand 
Vein”  Ore  Bed,  on  land  of  the  Messrs.  Mann,  40  feet  higher 
than  the  former  opening.  A gangway  was  driven  for  about 
140  yards,  obtaining  soft  ore  throughout.  The  bed  dips 
56°  sou  til,  and  is  from  16  to  18  inches  thick. 

“About  twelve  inches  are  of  a good,  rich  ore,  and  the 
balance  of  an  inferior  quality.” 

There  are  two  ore  beds  here  above  the  Ore  Sandstone, 
separated  by  a thin  bed  of  sand-rock,  as  at  Black  Log  Gaj), 
Orbisonia,  Huntingdon  Co. 

An  analysis  of  ore  from  this  opening  yielded  : 


“IroTi, 4C.900 

Sill  ])linr, 005 

Pliosiilidrus, 310 

Insoluble  residue, 22.880 


The  ore  is  eoiuiwct  and  rather  earthy,  and  sparkles  with  scales  of  specular 
ii'ou  ore.  Color,  jjink  and  reddish  browu.”  (A.  S.  McC.) 

The  gangway  is  6 feet  high  above  the  rail,  vith  double, 
squared  and  notched  timbers  ; 4^  feet  width  at  collars,  and 
6 feet  at  sills.  From  the  present  level  of  gangway  several 
hundred  feet  of  breast  can  be  worked. 
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Emma  Furnace  is  located  3 miles  N.  E.  of  Lewistown, 
on  Kisliicoquillas  creek,  1 mile  from  the  base  of  Jack’s 
mountain.  It  belongs  to  the  Logan  Iron  and  Steel  Com- 
pany. Mr.  R.  H.  Lee  is  General  Manager,  and  Mr.  John  C. 
Rousseau,  Sup’t,  (1875.) 

The  furnace  was  built  in  1862,  and  has  been  making  cold- 
blast  charcoal  iron  most  of  the  time  since  its  erection.  The 
stack  is  of  stone,  34  feet  high,  32  feet  square  at  the  base  ; 
the  opening  at  the  top  is  2 feet.  Width  of  bosh,  9 feet. 
There  are  two  tuyeres.  The  hearth  is  30  inches  at  the  top, 
24  inches  at  the  base,  and  .5^  feet  high. 

The  pressure  of  blast  used  is  1-J  lbs.  per  sq.  in.  There  is  a 
hot  blast  oven  with  nine  arches  each,  8 feet  high,  and  6 
inches  in  diameter.  There  are  two  blowing  cylinders,  38x60 
inches ; an  air  receiver,  48  inches  in  diameter,  and  45  feet 
long  ; and  a horizontal  engine  with  a 14  inch  cylinder,  and 
5 feet  stroke,  making  32  revolutions  per  minute,  and  carry- 
ing 50  pounds  of  steam. 

The  ore  used  at  the  present  time,  (1875,)  is  one  half 
brown  hematite  from  the  Moore  Bank,  (Marcellus  Ore  Bed,) 
Mifflin  county,  and  one  half  Brush  Ridge  fossil-ore,  from 
Stone  Valley,  Huntingdon  co. 

The  average  consumption  in  the  production  of  a ton  of 
iron  is  5,204  pounds  of  ore,  and  207  bushels  of  charcoal, 
(“hearth  measure,”)  or  200  bushels  bank  measure.  The 
furnace  will  average  43  tons  of  cold-blast  iron  per  week,  or 
55  tons  of  hot-blast. 


Jacob  Gross. 


1 mile  S.  W.  of  Adamsburg.  {For  descrip- 
tion seepage  38  E.) 

Silinioiis  shale. 

Areillaceous  hematite. 

Light  blue  clay. 

Sand-ore  (sand  on  exposure.) 

Light  colored  slate. 

Powdered  reil  ore  (aliereil  ro».'«il  ore.  cnntuiniuf  particles  of  specaiarore.) 

Shale,  sandy,  gray  and  yellow  (thin  bed.) 
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Chapter  III. 

East  Shade  Mountain. 

“The  anticlinal  axis  of  this  mountain  crosses  the  Snsqne- 
hanna  River  about  a mile  1ST.  W.  of  Selinsgrove,  and  tra- 
verses Chestnut  Ridge  niitH  it  enters  the  mountain,  through 
the  center  of  which  it  runs  to  the  termination  of  the  monn- 
taiii  S.  E.  of  Lewistown.  Beyond  this  point  the  axis  is 
prolonged  many  miles  S.  W.  in  higher  formations,  forming 
the  hills  bordering  the  Juniata  river  on  the  south. 

The  general  course  of  the  mountain,  from  its  origin,  8 
miles  west  of  Selinsgrove  to  its  termination,  1 mile  S.  E.  of 
Lewistown,  is  S.  60°  W.  It  rises  nearly  opposite  Middle- 
burg,  and  continues  straight  for  a few  miles,  when  it  curves 
southward  until  opposite  Beavertown.  There  it  bends  N. 
again  to  run  more  westward,  to  the  notch  or  gap  3^  miles 
from  Adamsbnrg,  beyond  which  x>oint,  for  nearly  10  miles, 
it  ranges  S.  70°  W. ; then,  in  consequence  of  the  introduc- 
tion of  several  new  axes  in  the  valley  adjoining,  it  again 
changes  its  course  to  S.  60°  W.,  but  re-curves  a second  time 
to  the  westward  before  it  terminates,  influenced  no  doubt 
by  the  axis  of  the  Blue  Ridge  of  the  Juniata.  The  N.  W. 
flanlv  exhibits  the  above  changes  of  direction  more  con- 
sj)icnonsly  than  the  S.  E.  Hank  does. 

The  mountain  is  about  32  nnles  in  length. 

Its  crest  ascends  gradually  from  its  N.  E.  point,  and  ex- 
tends for  several  miles  with  a broad,  rounded  and  unbroken 
summit.  About  10  miles  from  its  N.  E.  end  the  Oneida 
conglomerate  rises  to  the  surface,  and  the  crest  becomes 
trijjle,  the  three  ridges  extending  to  within  6 miles  of  Lew- 
istown. The  middle  ridge  is  divided  from  the  two  exterior 
crests  of  Medina  White  Sandstone  by  an  elevated  valley  of 
the  softer  Medina  Red  Sandstone.”* 

This  mountain  flexure  subsides  very  rapidly  toward  the 
S.  W.,  carrying  the  Medina  White  Sandstone  under  the 


* Geology  of  Pennsylvania,  1858. 
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surface  just  before  reaching  the  Juniata  River,  S.  of  Lewis- 
town.  As  the  flexure  sinks,  the  south-east  dip  decreases 
from  40°  to  30°,  and  the  north-west  dip  changes  from  55°  to 
35°. 

Where  the  anticlinal  is  cut  by  the  Juniata  river,  south  of 
Lewistown,  the  section  of  the  Upper  and  Lower  Clinton 
Shales  and  the  Ore  Sandstone,  dipping  40°  N.  W.,  given 
below  is  exposed.  (See  Plate.) 

The  Lower  Clinton^  Shales,  toward  the  anticlinal,  gradu- 
ally flatten  to  8°  or  10°.  South  of  the  anticlinal  these 
measures  have  the  same  flat  dip. 

The  anticlinal  of  East  Shade  mountain  continues  to  sub- 
side towards  the  S.  W.,  and  about  2 miles  S.  W.  of  Lewis- 
istown  carries  down  the  Upper  Clinton  Red  and  Varie- 
gated Shales. 

There  are  a number  of  gaps  in  the  N.  W slope  of  East 
Shade  mountain,  which  are  here  mentioned  in  their  order, 
proceeding  westward,  viz  : Adamshurg  Gap,  3-^  miles  W. 
of  Adamsburg;  Mitchell's  Gap,  3 miles  from  Painter’s 
Station  ; Oswell’s  Gap,  10^  miles  East  from  Levflstown  ; 
Mowry's  Gap,  2 miles  East  from  Painter’s  Station,  S.  and 
L.  R.  R.  These  gaps  do  not  cut  through  the  entire  mount- 
ain, but  only  through  the  N.  W.  dip  of  the  Medina. 


Fig.  2.  {page  F.  21f..')  Section  of  Bloch-Ore  beds 
1|-  miles  8.  E.  from  Paxtonmlle, 

Snyder  County,  Pa. 

Fig.  2. 


Sandstone,  laminated,  red: 


“Pin-stone.”  Red  block  sandstone ; • • • 

Ferruginous  sandstone,  laminated,  conchoidal 
Clay,  white,  siliceous,  very  compact ; . . 

Ferruginous  Sandstone;  

Clay,  white,  siliceous,  very  compact  . . . 


Block-ore;  dark  red,  massive,  siliceous; 


S' 

16" 

12" 
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Clay,  white,  siliceous ; . . 
Lower  Clinton  purple  shales. 


6" 
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Chapter  IY. 

Iron  Ores  of  East  Shade  Mountain^  North  Side. 

From  a point  W.  of  Selinsgrove,  wliere  the  East  Shade 
mountain  anticlinal  crosses  Middle  creek,  there  are  two 
parallel  ranges  of  hills  which  follow  along  the  northern 
base  of  the  mountain  all  the  way  to  Adamsbnrg  G-ap.  The 
outer  ridge  is  formed  by  the  ore  sandstone,  and  is  quite 
distinct  from  a second  ridge,  formed  by  Lower  Clinton 
Shales,  capped  by  the  “Block  Ore,”  which  lies  nearer  the 
foot  of  Shade  mountain. 

The  dip  of  the  measures  in  these  ridges  increases  from  5° 
N.  at  Middle  creek  to  30°  N.  at  Beavertown.  At  Adams- 
burg  Gap  the  dip  has  decreased  to  about  16°  IST.,  which 
again  increases  as  we  proceed  westward.  Between  the  two 
ridges,  Avest  of  Paxtonville,  is  a roll  in  the  measures  which 
produces  three  dips  on  the  ore  sandstone,  and  forces  the 
ridge  formed  by  it  a mile  N.  from  the  foot  of  the  mountain. 

This  roll  gradually  rises  in  proceeding  westward.  Near 
Beavertown  it  has  lifted  the  ore  sandstone  so  high  that 
erosion  has  carried  off  all  but  the  principal  north  dip. 

The  ‘ ‘ Sand  Vein'  ’ Ore  Bed  from  Middle  Creek  W.  to  a 
point  S.  of  Middleburg,  has  not  been  worked.  The  outcrop 
shows  along  the  ridge,  but  the  bed  is  thin,  and  the  length  of 
breasts  will  be  small. 

At  Smithgrove,  the  bed  is  10  to  12  inches  thick,  and  dips 
30°  N. 

From  Middleburg  W.  to  Paxtonville,  the  ore  sandstone, 
which  dips  N.  45°,  forms  a prominent  ridge.  The  “Sand 
Vein”  ore  is  an  altered  fossil.  Several  openings  were  made 
upon  it,  but  have  all  been  abandoned  on  account  of  its 
small  size. 

At  Shipton  Run  the  Ore  Sandstone  ridge  is  of  slight 
elevation.  The  “Sand  Vein”  ore-bed  is  small,  and  crops 
out  on  low  ground,  affording  very  little  breast. 

South  of  Beavertown  this  ore  bed  contains  26  inches  of 
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soft  fossil-ore.  It  remains  a soft  ore,  and  maintains  a thick- 
ness of  from  20  to  26  inches  for  several  miles  west  of  this. 

Between  Shipton’s  Run  and  Adamsburg,  by  driving 
longer  tunnels  than  have  heretofore  been  used,  a breast  of 
100  to  150  feet  can  be  worked. 

The  '■'‘Sand  Rock.'’’  is  exposed  at  the  ore  openings  in  the 
ridge  south  of  Adamsburg,  and  is  3 feet  thick ; it  is  re- 
moved in  driving  the  gangways  on  the  ore-bed.  The  upper 
layer,  several  inches  in  thickness,  is  sandy,  ferruginous  and 
fragile,  while  the  lower  portion  is  a more  argillaceous  rock, 
alternating  with  thin  beds  of  white  clay.  The  mass  is 
easily  removed  from  the  top  of  the  ore  sandstone.  A thin 
seam  of  sand  lies  between  the  sand-rock  and  the  ore-bed. 

South-west  of  Adamsburg,  in  the  ravine,  where  the  ore 
bed  is  opened  low  enough  to  yield  a hard  fossil-ore,  the 
sand-rock  is  calcareous  and  argillaceous,  containing  many 
fossil  impressions.  It  is  under  the  ore-bed,  with  the  hard 
fossil-ore  adhering  to  it. 

In  some  places  this  argillaceous  calcareous  rock  contains 
enough  iron  to  warrant  its  being  worked  with  the  ore.  It 
is,  however,  much  inferior  to  the  ore  bed,  being  very  sili- 
cions  and  lean. 

The  Ore  Sandstone  ridge  in  the  neighborhood  of  Beaver- 
town,  is  cut  every  quarter  or  half  mile  by  ravines,  which, 
in  some  cases,  extend  back  to  the  “Block  Ore  ridge.” 
Where  the  Ore  SS.  caps  the  ridge,  the  Danville  Ore  Beds 
under  it  are  hard  fossil. 

From  Shipton’s  run  W.  to  Adamsburg  Gap,  the  Ore- 
sandstone  is  a massive  rock,  apparently  20  feet  thick,  on 
dip  of  30°  IN’.  The  “Sand  Vein”  Bed  is  a medium  soft 
fossil,  and  the  Danville  Beds  on  their  outcroppings  are  a 
soft  fossil  ore. 

In  the  synclinal  of  the  ridges  S.  of  Adamsburg,  the  Ore 
Sandstone  is  generally  eroded,  leaving  Division  D*  as 
the  covering,  which,  being  divided  by  vertical  seams,  per- 
mits the  filtration  of  surface  water  to  the  ore-beds  below. 
The  dip  of  the  bed  changes  from  70°  N.  to  a very  flat  one, 
forming  a bend  in  the  measures  near  the  crest  of  the  ridge. 


* See  Vertical  Section. 
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which  is  a fiat  surface.  The  Danville  Ore  Beds  are  soft 
fossil,  very  rich  in  iron. 

The  Danmlle  Ore  Beds  from  the  end  of  the  ridge  near 
Middle  Creek,  where  these  beds  sink  under  the  shales,  to  a 
point  S.  of  Middleburg,  the  Danville  Ore  Beds  are  generally 
a ferruginous  fossiliferous  limestone. 

They  increase  in  size  and  improve  in  quality  between 
Paxtonville  and  Beavertown. 

S.  W.  of  Beavertown  they  lie  in  a synclinal,  where  they 
have  been  mined  and  have  yielded  a large  amount  of  ore. 

The  Danville  Ore  Beds  Rock  is  sometimes  missing,  when 
the  silicious  shale  underlying  the  Ore  Sandstone  thickens. 
The  beds  of  ore  which  are  contained  in  this  shale,  at  the 
usual  distance  below  the  Ore  Sandstone,  are  small  and 
irregular  in  size,  being  thin  beds  of  ferriferons  fossiliferous 
limestone.  Where  this  is  the  case,  as  in  the  Perry ville 
Ridge,  west  of  Perryville,  (Port  Royal,)  in  Tnscarora  Val- 
ley, the  upper  strata  of  tlie  Lower  Clinton  Shales,  lying  be- 
tween the  Block  Ore  and  the  Ore  Sandstone,  are  verj^  calca- 
reous, and  alternate  with  many  beds  of  fossiliferous  lime- 
stone, some  of  them  attaining  a thickness  of  10  or  12  inches, 
and  some  of  them  being  ferruginous. 

The  Block  Ore  Ridge  holds  the  anticlinal  flexure  of  East 
Shade  mountain  just  east  of  Middle  Creek.  West  to 
Adamsburg  Gap  the  north  dip  forms  a prominent  ridge, 
which  is  broken  by  occasional  ravines  S.  E.  of  Middleburg. 

Along  Middle  Creek,  where  the  bed  crops  out  ou  both  N. 
E.  and  S.  W.  dips,  it  is  probable,  that  if  opened,  it  would 
yield  an  ore  containing  from  20  to  25  per  cent,  of  iron. 

At  Smithgrove  it  is  exposed  in  the  gap,  occnrring  150 
feet  below  the  ore  sandstone.  Its  thin  seams  are  separated 
by  shale.  A portion  of  it  is  quite  rich  in  iron,  but  not 
sufficiently  so  to  warrant  its  being  worked.  Higher  on  the 
ridge  the  strata  become  thicker. 

S.  E.  of  Paxtonville  it  crops  out  high  upon  the  ridge,  13 
feet  thick.  The  lower  portion  is  about  8 feet  thick.  Large 
quantities  of  ore  have  been  quarried  here,  by  means  of  open 
cuts  following  the  line  of  the  crest  of  the  ridge.  The  ore, 
(cold-blast,  charcoal,)  was  hauled  to  Beaver  Furnace,  as 
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early  as  1847.  From  no  other  part  of  the  ridge  has  the 
“Block  Ore”  been  used  in  such  large  quantities. 

Between  the  “Block  Ore  Ridge”  and  Ore  Sandstone 
Ridge  is  a small  synclinal.  At  Paxtonville,  (Beaver  Fur- 
nace,) the  N.  dip  is  45°,  and  the  synclinal  is  occupied  by 
Lower  Clinton  Shales,  but  proceeding  westward  the  dij)s 
flatten,  allowing  the  orb  measures  to  remain  in  the  synclinal. 

At  BohV s Run,  the  “Block  Ore”  is  exposed  at  the  level 
of  the  run,  in  two  strata,  separated  by  15  inches  of  argil- 
laceous shale.  The  lower  stratum  is  about  3 feet  thick, 
and  the  upper  about  8 inches.  It  is  not  rich  in  iron  at  this 
low  level,  though  opened  higher  on  the  ridge  it  might  prove 
more  valuable. 

S.  W.  of  Beanertown  it  is  again  exposed,  cropping  out 
on  the  north  slope  of  the  ridge,  4 or  5 feet  thick.  A portion 
of  it  might  be  selected  rich  enough  in  iron  to  be  valuable. 

From  this  point  S.  W.  to  Adamsburg  none  of  this  ore  is 
rich  enough  for  use. 

At  Adamshurg  Gap  the  “Block  Ore”  dips  8°  to  10°  H. 
This  dip  increases  westward. 

Along  the  course  of  this  ridge  the  soil  is  generally  covered 
with  fragments,  which  vary  greatly  in  quality. 

At  Juniata  Narrows,  S.  of  Lewistown,  the  “ Block  Ore” 
is  represented  by  a few  thin  seams  of  argillaceous  sandstone 
in  the  Lower  Clinton  Slates. 

“ The  Bird  Eye  ” Fossil  Ore  has  not  been  opened  to  the 
west  of  Paxtonville,  in  Snyder  county,  although  its  exist- 
ence in  the  ridge  is  a matter  of  very  little  doubt.  Access 
to  it  is  made  easy  by  gaps  in  the  ridge,  which  are  of  frequent 
occurrence  E.  of  Adamsburg. 

It  exists  W.  of  Adamsburg,  though  not  of  as  good  qual- 
ity as  eastward.  It  has  been  found  on  the  N.  dip  of  the 
Blue  Ridge,  at  Juniata  Narrows.  It  is  not  likely  to  exist 
on  the  S.  side  of  Shade  mountain  in  the  Narrows  until 
near  Macedonia  Gap,  in  Shade  mountain,  for  the  reason 
that  the  Juniata  River  in  its  course  has  carried  off  the 
Lower  Clinton  Shales,  the  water  washing  against  the  Me- 
dina Sandstone. 

In  the  ridge  E.  of  the  point  where  the  Medina  Sandstone 
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of  the  Shade  mountain  anticlinal  sinks  under  the  Lower 
Clinton  Shales,  a stratum  of  sandstone,  containing  fully  as 
large  a percentage  of  iron  as  the  regular  “Block  Ore,”  is 
found  on  the  S.  side  of  the  anticlinal  between  the  ‘ ‘ Bird 
Eye  ” fossil-ore  and  the  Iron  Sandstone.  It  is  from  5 to  6 
feet  thick. 

This  sandstone  is  shown  in  a ravine  along  the  public  road 
leading  to  Freemont,  Snyder  county. 

Its  character  does  not  differ  materially  from  that  of  the 
regular  “Block  Ore,”  except  in  the  top  stratum,  which  re- 
sembles a division  (“  c ”)  of  the  Paxtonville  bed. 

A thin  layer,  from  6 to  8 inches  thick,  containing  small 
pebbles  resembling  shot,  is  also  found  in  the  shales,  from 
20  to  40  feet  below  the  “Bird  Eye  ” fossil-ore.  This  ore  is 
rich  enough  in  iron  to  warrant  its  use,  if  not  loaded  with 
too  many  impurities.  (See  future  analysis.) 

It  is  found  on  the  road  leading  south  from  Smithgrove. 
It  may  exist  at  other  points,  in  larger  dimensions. 


Description  of  Openings  between  Smittigrove  and  Adams- 

hurg  Gap. 

Two  miles  from  Smithgrove,  3 miles  S.  E.  from  Middle- 
burg,  and  5 miles  W.  of  Selinsgrove,  on  the  property  of 
Emanuel  Duck,  Messrs.  Cruikshank  & Bro.,  in  1872, 
opened  and  mined  the  “Bird  Eye”  Fossil-ore.  Ore  was 
shipped  to  the  Bloomsburg  Iron  Co.,  at  Danville,  and  to 
Pottsville. 

The  ore  bed  dips  3°  to  5°  S.,  and  is  8 to  12  inches  thick, 
being  mined  in  large  blocks  when  medium  hard  fossil. 

Under  the  bed  is  a green  shale,  and  over  it  a purple  shale 
a few  inches  thick,  covered  by  a very  hard,  blue,  fine- 
grained calcareous  sandstone,  about  2 inches  thick.  It  is 
fidl  of  parallel  seams  similar  to  those  in  the  ore  bed,  and 
dividing  it,  when  removed  from  its  bed,  into  pieces  of  the 
size  and  shape  of  bricks.  After  this  stone  is  removed,  it  is 
easy  to  cut  out  the  shale  and  reach  the  ore  bed. 

Parallel  gangways,  20  to  40  yards  long,  have  been  driven 
on  the  dip  of  the  bed,  along  the  line  of  the  outcrop,  and 
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the  ore  mined  from  6 to  8 yards  on  each  side  of  these  gang- 
ways. In  other  places  the  outcrop  has  been  stripped. 

An  analysis  of  the  “Bird  Eye”  Fossil-ore  from  this 
property  yielded : 


“Iron, 45.125 

Sulphur, 015 

Phosphorus, 407 

Carbonate  of  lime, 10.928 

C^arhonate  of  magnesia, 2.497 

Insoluble  residue, 12.855 


The  ore  is  compact,  coarse-grained,  and  brittle ; fracture,  irregular  ; color, 
reddish  brown.”  (A.  S.  McCreath.) 


On  the  iSr.  side  of  the  anticlinal,  opposite  the  above  de- 
scribed openings,  on  the  property  of  George  Pontius,  the 
Bloomsbiirg  Iron  Company  have  openings  on  the  same  bed, 
made  by  Cruikshank  & Bro.  in  1873.  Here  the  dip  is  3°  to 
5°  jST.  The  outcrops  on  the  H.  and  S.  dips  are  about  1,000 
feet  apart. 

Gangways  were  driven,  and  in  many  places  the  outcrop 
stripped,  after  the  method  adopted  in  the  S.  dip.  The  N. 
outcrop  has  been  worked  for  1,200  to  1,500  feet  in  length. 
The  fiat  dip  and  small  size  of  the  bed  (8-10  inches)  made 
mining  very  difficult,  but  the  fact  that  the  ore  commanded  a 
higher  price  than  other  fossil- ore,  warranted  the  work.  The 
ore  was  soft,  and  of  good  quality,  probably  due  to  the  fact 
that  the  covering  shales  were  but  8 or  10  feet  thick. 

It  is  estimated  that  4,000  tons  of  ore  have  been  shipped 
from  these  mines.  The  ore  is  of  a very  superior  quality, 
both  on  account  of  its  richness  in  iron,  and  because  of  the 
ease  with  which  it  is  reduced  in  the  furnace.  It  is  shipped 
by  railroad  from  Weiser's  Station  and  SmithgTOve. 

Analysis  of  “Bird  Eye”  fossil-ore,  from  Andrew  Bickle’s 
property,  2 miles  N.  of  Freeburg,  and  2^  miles  S.  E.  of 
Smithgrove ; 


Iron, 

Sulphur, 

Phosphorus, 

Insoluble  residue, 

rossU-ore,  compact,  coarse,  reddish-brown.  (A.  S.  McCreath) . 


50.500 

.024 

.2.57 

15.220 


About  1,000  feet  north  of  these  openings,  on  the  same  ore- 
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bed,  the  Bloomsburg  Iron  Co.  has  made  an  opening  at  wa- 
ter level,  on  the  E.  side  of  the  ravine  W.  of  Smithgrove. 
The  ore-bed  dips  N.  8°  to  12°,  and  is  10  to  12  inches 
thick. 

In  this  same  ravine,  the  Danville  ore-beds  are  exposed, 
dipj)ing  34°  N.,  and  bearing  10  to  12  inches  of  hard  fossil- 
iferons  limestone. 

One  half  mile  S.  of  Smithgrove,  on  the  property  of 
Charles  Fryman,  in  the  E.  side  of  a ravine,  a drift  was 
driven  20  yards  on  the  “Sand  Vein'’  ore-bed. 

“ The  opening  was  made  in  1875.  The  bed  proving  soft 
fossil  ore  10  inches  thick.'' 

The  Ore  Sandstone  is  exposed  as  a solid  massive  rock, 
abont  20  feet  thick,  dipping  34°  N. 

One  of  the  Danville  beds  was  opened,  and  proved  hard 
fossil  ore,  12  inches  thick,  portions  of  it  very  “lean.” 

On  the  property  of  Lem  Stuctc,  in  a ravine  abont  1 mile 
S.  E.  of  Middlebnrg,  the  Clinton  Limestone  is  opened,  and 
the  stone  burned  for  agricultural  purposes.  The  Ore  Sand- 
stone is  exposed  dipping  25°  N.  The  “SandYein”  Ore 
Bed  does  not  crop  out  high  enough  to  afford  sufficient 
breast  to  open  upon. 

The  Danville  Ore  Beds  were  opened  by  a short  gangway, 
but  proved  very  small. 

The  ridge  is  here  formed  by  a flat  anticlinal,  leaving  a 
wide  synclinal,  with  low  dipping  measures  between  it  and 
the  Shade  mountain  anticlinal. 

One  mile  E.  of  Paxtonville,  gangways  were  driven  by 
the  Bloomsburg  Iron  Co.  E.  & W.  from  a ravine  in  the 
ridge.  In  both,  the  ore-bed  proved  to  be  altered  fossil  ore, 
with  the  accompanying  clay  and  “liver-ore.” 

All  openings  E.  pf  Paxtonville,  show  conclusively  that 
the  “Sand  Yein”  and  “Danville”  Ore  Beds  are  not  of 
much  value  in  that  portion  of  the  range. 

One  and  a half  miles  S.  E.  of  Paxtonville,  on  property 
of  the  Bloomsburg  Iron  Co.,  the  bed  of  “Bird  Eye”  Fos- 
sil Ore  has  been  opened  by  short  slopes  driven  down  from 
the  outcrop,  “ the  ore  becoming  harder  in  the  descent.” 
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The  bed  dips  N.  45°(?),  and  is  from  8"  to  12''  inches  thick. 
The  ore  is  rich  in  iron. 

Several  hundred  tons  were  mined  here  and  hauled  to 
Beaver  Furnace  by  Middlesworth,  Kerns  & Co.,  about  1855. 

One  hundred  yards  N.  of  the  last  described  openings, 
large  quantities  of  the  “Block  Ore”  have  been  mined  by 
means  of  open  cuts. 

These  begin  in  a ravine,  through  the  Block  Ore  Ridge, 
and  extend  for  a thousand  feet  or  more  to  the  west.  The 
last  opening  was  made  in  1872,  by  the  Bloomsburg  Iron 
Co.  The  other  openings  date  back  to  the  early  history  of 
the  Beaver  Furnace. 

Many  thousand  tons  of  ore  have  been  shipped  from  these 
openings  and  used  in  the  furnaces,  but  with  what  result  is 
not  known. 

Paxtonmlle  occupies  the  site  of  what  was  formerly  known 
as  Beaver  Furnace.  The  following  sketch  of  the  furnace 
may  prove  of  interest  : 

Beaver  Furnace,  Franklin  township,  Snyder  co.,  “was 
built  in  the  year  1847,  by  Middlesworth,  Kerns  & Co.,  who 
operated  it  until  1860  or  1862  (?).  From  1862  until  1864  or 
1865,  the  furnace  was  operated  by  Walter  Francis  & Co. 
A small  portion  of  the  time  since,  it  has  been  operated  by 
Dr.  Rook.”  In  1873,  the  property  belonging  to  the  furnace 
was  purchased  by  the  Bloomsburg  Iron  Company.  It  em- 
braces five  hundred  acres  of  mountain  and  ridge  land. 

The  dimensions  of  the  furnace  are  8|-  feet  across  the  bosh  ; 
height  of  stack,  35  feet ; size  of  base  of  stack,  33  feet  square  ; 
1 foot  of  sand  filling  between  the  outside  and  inwall ; size 
of  over-shot  water  wheel,  33  feet ; face  of  water  wheel,  4 
feet. 

The  walls  of  the  stack,  which  is  built  of  stone,  are  cracked 
from  the  base  to  the  top  on  two  sides,  and  the  water  wheel 
is  torn  away. 

On  the  ‘property  of  Henry  Benfer,  on  the  E.  side  of  a 
ravine,  the  Bloomsburg  Iron  Company  have  driven  a gang- 
way 40  or  50  yards,  on  the  “Sand  Vein”  Ore  Bed,  and 
found  it  to  contain  the  altered  fossil,  and  a clay  impreg- 
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nated  with  oxide  of  iron,  alternating  with  seams  of  plastic 
white  clay.  The  work  is  now  abandoned,  there  not  being 
enough  of  the  altered  fossil  ore  to  warrant  the  expense  of 
mining. 

The  Upper  Clinton  Fossil  Ore  Shale  over  the  ore-bed  is 
white  and  soapy,  tending  almost  to  a plastic  clay.  The 
Ore  Sand  Stone  is  a massive  rock,  with  a dip  of  45°  N. 

The  ridge  at  this  point  has  become  quite  contracted  in 
width,  by  reason  of  the  increase  in  the  dijD  of  the  measures. 

About  f of  a mile  W.  of  Paxtonville,  ou  the  property  of 
Benjamin  Watmore,  a tunnel  has  been  driven,  cutting  the 
Sand  Vein  ore  bed  where  it  is  only  9 inches  thick,  and  of  an 
inferior  quality  of  soft  fossil  ore. 

West  of  this  jDoint  the  di^^s  decrease,  and  the  ore-beds, 
which  to  the  east  are  almost  worthless,  become  more  val- 
uable. 

One  and  a quarter  miles  W.  of  Paxtonville  the  Dan- 
ville Ore  Beds  were  opened  on  two  levels  by  Middlesworth, 
Kerns  & Co. 

Several  hundred  tons  of  ore  were  sent  to  Beaver  Furnace. 

On  the  property  of  Geo.  Grove.,  1-J  miles  W.  of  Paxton- 
ville, the  Uj^per  Danville  Ore  Bed  was  opened  by  Middles- 
worth, Kerns  & Co.,  about  1855. 

Gangways  were  driven  both  E.  and  W.  from  a ravine,  the 
ore  being  soft  fossil,  which  grew  harder  after  proceeding  a 
feAv  hundred  feet  in  the  gangway. 

The  measures  dip  20°  to  25°  N.  The  ore-bed  is  10"'  thick. 

The  openings  were  operated  for  about  a year,  during 
which  time  several  hundred  tons  of  ore  were  sent  to  Beaver 
Furnace. 

Between  the  ridge  in  Avhich  are  the  above  described  open- 
ings and  the  Block  Ore  Ridge,  at  the  base  of  Shade  mount- 
ain, there  exists  a synclinal,  which  at  this  point  doubtless 
contains  the  Danville  Ore  Beds. 

AVest  of  this,  the  dips  decrease,  forcing  the  main  Ore 
Ridge  further  N.,  and  allowing  the  Ore  Sandstone  and 
accompanying  ore-beds  to  occupy  the  synclinal. 

Bohb's  Bun.  From  about  li  miles  E.  to  within  f of  a 
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mile  of  the  run,  there  are  a number  of  old  openings  and 
short  cross-cuts  scattered  along  the  hillside,  ranging  one 
above  the  other. 

Over  100  yards  of  “breast”  were  thus  worked  out,  on 
the  low  dip  at  the  crest  of  the  ridge,  by  means  of  short  lifts 
or  steps. 

These  old  workings  do  not  appear  to  have  been  made 
with  any  well-devised  system,  and  this  fact  warrants  the 
belief  that  there  is  some  ore,  perhaps  a considerable  quan- 
tity, remaining  in  the  ridge. 

The  “Sand  Vein”  Ore  Bed  crops  out  at  the  foot  of  the 
ridge,  affording  no  breast  above  water  level. 

The  Danville  Beds  cover  the  N.  side  of  the  ridge,  afford- 
ing “breast”  of  over  100  yards,  and  generally  producing 
soft  fossil  ore.  At  the  base  of  the  ridge,  the  measures  have 
a dip  of  20°  or  25°  N.,  which  decreases  toward  the  out- 
crop. 

The  old  workings  are  located  upon  the  Upper  Danville 
Ore  Bed,  which  is  14  to  16  inches  thick. 

“ The  ore  was  considered  very  superior  for  making  iron, 
and  for  working  in  a charcoal  furnace.”  It  was  hauled  to 
Beaver  Furnace. 

The  openings  were  all  made  by  Middlesworth,  Kerns  & 
Co.,  or  their  successors,  Walter  Francis  & Co. 

Tltreemiles  from  Paxtonville,  a slope  has  lately  been  sunk 
by  Thomas  Russel,  for  the  Bloomsburg  Iron  Company,  from 
the  outcrop  of  the  ore  bed  on  the  N.  dip  to  the  bottom  of 
the  synclinal,  a distance  of  18  yards. 

Short  diggingsfrom  the  bottom  show  the  same  character- 
istics and  condition  of  the  ore-bed  which  exist  south  of 
Beavertown,  the  S.  dip  being  eroded,  and  only  a j)ortion  of 
the  bed  existing  near  the  bottom  of  the  synclinal.  The  bed 
consists  of  10  inches  of  good  soft  fossil  ore,  with  2 inches  of 
slate  at  about  the  middle. 

Thomas  Russell  is  now  (July,  1875,)  working  this  bed, 
obtaining  about  100  tons  of  ore  per  month,  Avhich  is  stocked 
at  the  railroad  station  at  Paxtonville,  3 miles  distant. 

The  ore  is  raised  by  means  of  a small  vertical  hoisting 
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drum,  operated  by  two  men.  Tlie  wagons  used  hold  from 
300  to  400  pounds  of  ore.  This  ore  is  put  upon  the  bank  at 
a cost  of  $1.25  per  ton,  the  hauling  to  the  raikoad  costing 
$0  60  per  ton. 

There  are  several  openings  on  this  synclinal  S.  of  the  old 
Beaver  Furnace  openings.  The  ore  is  of  the  same  quality, 
and  contains  the  dividing  slate  which  is  said  to  exist  in  the 
old  openings. 

The  hrst  opening  ever  made  in  Snyder  county  is  on  the 
Upj)er  Danville  Ore  bed,  ^ mile  E.  of  Bobb’s  Run. 

Dip,  15°  to  20°  N.  Length  of  breast,  80  to  150  yards. 

The  ore  is  a soft  fossil,  rich  in  iron.  Thousands  of  tons 
were  sent  to  Beaver  Furnace. 

At  BoW  s Run  openings  were  made  in  the  years  of  1857 
to  1860,  “ producing  good  soft  fossil  ore.” 

The  “Sand  Vein”  Ore  bed  occurs  at  the  foot  of  the 
ridge,  dipping  42°  'N.  This  dip  flattens  to  10°  at  the  crest 
of  the  ridge,  which  s^^reads  out  the  Danville  Ore  beds,  afford- 
ing considerable  breast. 

Two  beds  are  opened  by  means  of  gangways.  “The 
beds  measure  12  inches  each,  and  contain  good  soft  fossil 
ore.” 

The  ore  is  very  soft,  and,  in  mining,  it  readily  mixes 
with  the  dividing  rock,  which  is  also  soft.  The  flat  dips 
and  the  necessary  separation  of  material  must  have  made 
this  work  unprofitable. 

Several  hundred  tons  were  sent  to  Beaver  Furnace. 

Between  BoW  s Run  and  SMpton  Run  the  Ore  ridge  is 
of  slight  elevation.  The  Ore  sandstone  has  been  eroded 
from  the  crest  and  side  of  the  ridge,  leaving  nothing  but 
the  lower  portion,  which  contains  the  Danville  Ore  beds. 

The  synclinal  back  of  the  ridge  does  not  contain  the  Dan- 
ville Beds,  the  Lower  Clinton  Shales  being  exposed,  stretch- 
ing across  toward  Shade  mountain. 

A tunnel  has  lately  been  driven  from  the  level  of  the  low 
ground,  about  90  feet  in  length,  cutting  the  “ Sand  Vein” 
Ore  Bed  a few  yards  below  the  outcrop.  The  ore-bed  here 
is  small,  and  probably  unfit  for  use.  The  tunnel  is  driven 
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through  the  Ore  sandstone  to  the  Danville  Beds,  proving 
one  of  them  to  be  10  inches  thick,  with  a small  amount  of 
breast.  No  ore  has  been  shipped  from  this  place. 

In  the  ranine  of  SJiipton  Run^  li  miles  S.  E.,  of  Beaver- 
town,  on  the  land  of  Abner  Eigier,  is  an  ore  bank.  The 
opening  was  made  in  1873. 

A tunnel  was  driven  about  20  yards  through  the  Upper 
Clinton  Fossil  Ore  Shale,  cutting  the  “Sand  Vein”  Ore 
bed.  A gangway  was  driven  from  20  to  25  yards  west. 

The  bed  is  worthless,  there  being  about  14  inches  of 
“ Jack,”  with  seams  of  sandy,  soft  ore  on  the  top  and  bot- 
tom of  the  bed.  There  are  about  25  yards  of  breast  on  this 
bed.  The  dip  is  47°  N. 

The  Sand  Rock  is  porous,  argillaceous  and  silicious,  2^  or 
3 feet  thick. 

In  this  same  ravine  the  Danville  Ore  Beds  were  opened 
many  years  ago,  but  after  a few  hundred  tons  of  ore  had 
been  shipped  the  opening  was  abandoned,  and  work  has 
not  since  been  resumed.  A tunnel  cut  the  ore-bed  a few 
yards  below  the  outcrop,  where  it  proved  soft  fossil  10 
inches  thick.  The  dip  is  47°  N. 

On  the  lands  of  Reuben  Eigier,  mile  W.  of  the  last 
described  opening,  Messrs.  Swengle  and  Denning  drove  a 
tunnel  60  or  70  feet  long  through  the  Upper  Clinton  Fossil 
Ore  Shales  to  the  Sand  Vein  Ore  Bed. 

A gangway  was  started  E.  in  the  spring  of  1874,  and 
worked  for  about  six  months.  About  500  tons  of  ore  was 
shipped  from  here. 

The  ore  is  of  good  quality,  and  contains  no  “ Jack.”  It 
is  a medium  soft  fossil,  of  somewhat  oolitic  appearance, 
and  mines  in  square  blocks.  The  ore  bed  is  14  inches 
thick,  with  2 inches  of  sand  between  it  and  the  Sand  Rock. 
The  dip  is  38°  N.  Length  of  breast  from  40  to  50  feet. 

Shafting  has  been  done  at  this  point  upon  the  Danville 
Ore  Beds,  but  without  finding  a workable  seam. 

Bearertown  Ravine.  The  synclinal  between  the  Ore 
Sandstone  Ridge  and  the  Block  Ore  Ridge  has  risen  suffici- 
ently to  lift  the  Danville  Ore  Beds  so  high  that  S.  of 
3— F. 
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Beavertown  tliey  have  been  eroded.  West  of  this  they  are 
no  longer  found  lying  in  this  synclinal. 

At  the  base  of  the  Ore  Sandstone  Ridge  the  measures  dip 
about  40°  N.  This  dip  flattens  very  much,  and  near  the 
crest  of  the  ridge  is  not  more  than  5°  N.  The  Danville 
Beds  curve  gently  over  the  toj)  of  the  ridge,  covering  the 
surface  for  200  feet  toward  Shade  Mountain.  This  flat, 
containing  the  ore  beds  lying  on  the  high  ground  between 
the  Beavertown  Ravine  and  the  next  ravine  to  the  west,  ex- 
tends but  a few  hundred  feet. 

The  ore  on  the  flat  has  been  worked  out.  The  Upper 
Danville  Ore  Bed  being  the  largest,  (12  inches  thick,)  has 
produced  the  most  ore,  and  has  been  most  thoroughly  mined. 
The  second  bed  has  been  only  partially  worked,  being  very 
small.  The  third  and  lowest  of  the  DanviUe  Beds  has 
been  shafted  upon,  and  its  existence  proved,  but  being  very 
small  it  has  never  been  opened  for  mining. 

A slope  was  made  in  1865,  by  W alter,  Francis  & Co.,  who 
were  then  operating  the  Beaver  Furnace,  at  PaxtonvlUe,  6 
miles  E.  of  Beavertown.  Six  hundred  tons  of  ore  were 
mined  and  shipped,  and  the  mines  abandoned  the  same 
year. 

Hook,  Marsh  & Co.,  in  1870,  made  an  opening  ui^on  this 
flat,  and  continued  working  it  until  1874,  shipping  several 
thousand  tons  of  ore  to  the  Union  Furnace.  They  drove  a 
gangway  from  the  E.  on  the  S.  dip,  at  a level  30  or  35 
feet  below  the  top  of  the  old  slope,  and  mined  the  bed  up- 
ward toward  the  old  workings. 

It  is  said  that  in  this  gangway  a slope  has  been  driven 
down  on  the  bed  for  several  yards,  for  the  purpose  of  test- 
ing the  bottom  of  the  synclinal.  It  was  shown  that  the  S. 
dip  of  the  ore-bed  extends  but  a short  distance,  when  it  is 
broken  off,  and  the  space  is  filled  up  with  foreign  material. 

The  ore  is  a soft  fossil,  excellent,  and  free  from  “Jack.” 

Southwest  of  Beavertown,  on  the  E.  side  of  a ravine,  on  the 
land  of  Alfred  Specht,  the  “Sand  Vein”  has  been  opened. 

A gangway  has  been  driven  60  yards  E.,  on  the  bottom 
Sand  Rock,  which  is  about  2|-  feet  thick.  The  ore-bed  is 
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about  20  inclies  thick,  with  several  inches  of  “Jack,”  which 
is  not  rich  in  iron.  The  ore  is  a medium  soft  fossil.  Dip, 
35°  N.  Length  of  breast,  20  to  25  yards. 

The  gangway  was  driven  in  1873.  About  500  tons  of  ore 
were  sent  to  the  Union  Furnace  Co.,  and  some  to  the 
Bloomsburg  Iron  Co. 

The  Danville  ore  beds  are  opened  by  a gangway  S.  of  the 
last  described  opening.  The  gangway  embraced  two  beds, 
2 feet  apart,  neither  of  which  are  large  enough  to  warrant 
their  being  worked. 

Earnst  Ore  Bank,  on  the  “ Sand  Vein”  Ore  bed,  located 
on  the  W.  side  of  the  same  ravine  as  above  described.  The 
opening  was  made  by  ' John  Earnst,  for  the  Bloomsburg 
Iron  Co.,  in  the  year  1872. 

A gangway  was  driven  'W'.  150  to  170  yards.  As  the  ore 
became  hard,  and  in  order  to  save  expense  in  mining,  the 
plan  adopted  was  to  raise  the  gangway  and  follow  the  soft 
fossil  ore,  maintaining  a “breast”  of  30  to  40  yards. 

About  4,000  tons  of  ore  were  sent  to  the  Bloomsburg  Iron 

Co. 

Analysis  of  the  best  ore  contained  in  the  vein : 


Iron, 62.600 

Sulphur, 023 

Phosphorus, • .521 

Insoluble  residue, 11.560 


(A.  S.  McCreath.) 


Analysis  of  the  “Jack,”  from  same  opening: 

Iron, 49.900 

Sulphur, 006 

Phosphorus, 196 

Insoluble  Residue, 15.100 

“Fossil-ore,  block,  compact,  shows  spangles  of  quartz  and  specular  iron; 
color,  iron  rust.”  (D.  McCreath.) 


At  Siders'  Ore  Bank,  south  of  the  last  named  opening, 
in  the  same  ravine,  the  Danville  Ore  Beds,  under  the  Ore 
Sandstone,  have  been  opened  by  a short  tunnel  driven 
through  the  Lower  Clinton  Shales.  The  Ore  Sandstone  is 
massive,  and  about  20  feet  thick. 

The  tunnel  is  about  25  feet  long,  driven  from  below  the 
beds,  thus  cutting  the  bottom  beds  first.  It  cuts,  in  its 
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course,  several  very  tliin  fossil  beds,  and  one  silicious  fos- 
siliferons  bed,  several  inches  thick. 

This  last  named  bed,  is  about  20  feet  below  the  Danville 
Beds,  occupying  about  the  same  position  (?)  as  the  Lauber 
bed,  north  of  Miliiintown,  Juniata  county.  The  tunnel  also 
cuts  the  lower  two  Danville  Beds,  containing  soft  ore. 

A gangway,  over  100  feet  long,  has  been  driven  on  these 
two  beds,  including  them  both.  They  vary  from  4 to  10 
inches  in  thickness,  the  lower  one  bemg  the  smaller,  and 
unlit  for  use. 

This  tunnel  was  driven  by  John  Siders,  about  the  year 
1860,  and  ‘ ‘ a small  quantity  of  ore  was  sent  to  Beaver  Fur- 
nace, Snyder  county.” 

Work  was  resumed  in  1874,  and  a small  quantity  of  ore 
shqDped,  but  the  oiDening  was  soon  abandoned,  as  the  qual- 
ity of  the  ore  would  not  warrant  its  being  worked. 

These  beds  are  the  lower  Danville  beds,  and  this  being 
the  case,  if  the  tunnel  were  driven  a short  distance  further, 
it  would  cut  the  upper  Danville  Ore  Bed,  which  might 
prove  of  better  quality.  It  is  often  the  case,  that  where 
one  of  these  beds  are  good,  the  others  are  inferior. 

On  the  E.  side  of  a ravine,  1^  S.  W.  from  Beavertown,  Dr. 
J.  D.  Conrad  has  opened  the  “ Sand  Yein”  Ore-bed. 

The  bed  is  a short  fossil,  changing  at  the  toj)  of  the  gang- 
way to  a medium  soft  ore,  and  becoming  still  softer  toward 
the  outcrop.  It  is  24  inches  thick,  containing  good  ore, 
and  some  “ Jack,”  which  is  quite  rich  in  iron.  The  ore  be- 
comes very  red  on  exiDOSure  to  the  weather,  more  so  than 
any  other  observed  on  this  range. 

Dip,  40°  N.  Length  of  breasts,  25  to  30  yards. 

The  Sand  Rock  in  the  breasts  changes  in  quality  Avith 
the  ore  bed.  As  the  ore  becomes  softer,  the  rock  changes, 
and  forms  near  the  outcrop  a rotten  argillaceous,  silicious 
rock,  containing  many  fossil  impressions. 

This  opening  was  made  in  1873.  One  hundred  yards  of 
gungway  were  driven.  From  1,000  to  1,200  tons  of  ore 
have  been  shipped  to  Logan  Iron  Co.,  Mifiiin  county  ; Mil- 
ford Furnace,  Union  county,  and  Bloomsburg  Iron  Co.. 
Columbia  county. 
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The  Bloomsburg  Iron  Company,  in  July,  1873,  drove  a 
drift  on  the  “Sand  Vein ” Ore  bed,  in  a ravine  a few  hun- 
dred feet  W.  of  the  last  described  opening. 

The  first  opening  was  made  in  the  ravine,  at  water  level, 
but  the  ore  changed  to  a hard  fossil,  after  getting  fairly 
under  cover,  and  the  opening  was  abandoned  then  on  ac- 
count of  the  extra  expense  of  mining. 

Another  opening  was  afterwards  made  20  feet  higher, 
where  medium  soft  fossil  ore  continued  to  exist  through 
the  course  of  the  gangway,  which  was  driven  westward. 

The  ore  bed  is  26  inches  thick,  containing  6 inches  of 
Jack  in  the  middle  of  it.  The  ore  is  a medium  soft  fossil, 
and  the  Jack  is  rich  enough  in  iron  to  use  with  the  ore. 

Dip,  40°  N.  Length  of  breast,  about  25  yards. 

About  3,000  tons  of  ore  have  been  shipped  to  Blooms- 
burg. 

Analysis  of  specimens  of  ore  from  the  above  opening  : 


Iron, 43.100 

Sulphur, 010 

Phosphorus, 243 

Insoluble  residue, 21.800 


“Hard,  compact,  block  fossil-ore  ; color,  reddish  brown.”  (A.  S.  McC.) 

Three  hundred  yards  W.  of  the  last  named  opening.  Dr. 
J.  D.  Conrad  has  opened,  and  is  now,  (June,  1875,)  mining 
the  “ Sand  Vein”  Ore  Bed  on  the  property  of  J.  F.  Middes- 
worth. 

The  bed  is  opened  by  a tunnel  60  feet  long,  through  the 
Upper  Shales.  Ore  was  first  taken  out  in  1873.  Work  has 
been  continued  ever  since,  the  ore  being  sent  away  by  the 
Siinbiiry  and  Lewistown  RR.,  until  it  stopped  in  January, 
1875,  since  which  time,  the  ore  has  been  stocked. 

The  ore  is  a medium  soft  fossil,  mining  in  square  blocks. 
The  bed  is  26  inches  thick,  with  6 inches  of  “ Jack  ” in  the 
middle  of  it.  This  “ Jack”  contains  from  16  to  20  per  cent, 
of  metallic  iron,  and  is  mined  with  the  ore,  being  acceptable 
to  the  “iron  masters.” 

Dip,  32°  N.  Length  of  breasts,  25  yards. 

Between  the  ore-bed  and  the  Sand  Rock,  there  is  a bed 
of  sand  1 or  2 inches  thick.  Much  of  this  sand  is  mixed 
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the  ore  in  mining.  The  Sand  Rock  is  silicious  and  friable, 
and  about  3'  thick.  It  is  taken  out  in  driving  the  gangways. 

About  5,000  tons  of  ore  have  been  shipped  to  the  Blooms- 
burg  Iron  Co. 

Analyses  of  bottom  bench  of  vein : 


Sesquioxide  of  Iron, 77.714 

Sesquioxide  of  manganese, • ■ , . .325 

Alumina,  5.654 

Lime, 740 

Magnesia, 410 

Sulf)liuric  acid,  065 

Phosphoric  acid, 771 

Water, 5.822 

Insoluble  residue, 8.315 


99.816 

Metallic  Iron, 64.400 

Metallic  manganese, 226 

SuliJhur, 026 

Phosphorus, 337 


PossU  ore,  block;  color,  reddish  brown,  and  iron  rust.  (A.  S.  McC). 

From  400  yards  W.  of  this  opening  to  the  openings  S.  of 
Adamsbiirg,  the  ridge  is  considerably  broken  down  by  ero- 
sion. 

The  “ Sand  Vein”  Ore  Bed  is  again  opened  on  the  prop- 
erty of  Jacob  Gross,  by  the  Bloomsburg  Iron  Company,  If 
miles  S.  W.  of  Beavertown.  Three  hundred  yards  east  of 
this  opening  is  another,  which  was  made  in  1874.  One 
thousand  tons  of  ore  were  shipped  to  the  Bloomsburg  Iron 
Company.  The  ore  was  all  mined  out  and  the  place  aban- 
doned, the  property  line  having  been  reached  at  the  east 
end  of  the  workings,  and  the  ridge  being  broken  down  to 
the  west. 

The  dip  is  32°  N.  The  bed  is  26  inches  thick,  with  about 
6 inches  of  “ Jack”  in  the  middle  of  it.  The  “ Jack,”  how- 
ever, contains  from  16  to  20  per  cent,  of  iron,  being  rich 
enough  to  mix  with  the  ore  of  the  bed.  There  is  an  over- 
lap in  the  outcrop  of  the  vein  here,  which  forms  a thickness 
of  from  live  to  seven  feet  of  fossil  ore. 

One  mile  S.  W.  of  Adamsburg,  on  the  land  of  Jacob 
Gross,  the  Bloomsburg  Iron  Company  has  worked  a bed  of 
fossil  ore  in  an  open  cut  in  the  synclinals  of  the  ore  ridge. 
The  ore  is  a soft  fossil,  with  “liver  ore”  and  specular  ore. 
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Analysis : 

Iron, 42.750 

Sulphur, .021 

Phosphorus, .113 

Insoluble  Residue, 27.430 


(D.  McCreath.) 

If  the  bed  is  one  of  the  Danville  Ore  Beds,  it  is  certainly 
one  of  the  lowest.  It  is  probable,  however,  that  it  is  one 
or  more  of  the  beds  of  ferriferous,  fossiliferous  limestone, 
such  as  frequently  occur  in  the  Lower  Clinton  Shales,  lying 
between  the  ore  beds,  and  changed  by  its  surroundings  into 
a fossil  ore. 

Robert  and  Michael  Dreese.  One  half  mile  south  of 
Adamsburg,  the  “Sand  Vein”  Ore  Bed  has  been  opened 
along  its  outcrop,  and  ore  has  been  mined  therefrom  for 
about  150  yards.  The  work  was  done  by  Swengie  and  Dun- 
ning, in  the  winter  of  1874-5. 

A slope  was  driven  through  the  Fossil  Ore  Shale  at  right 
angles  to  the  dip  of  the  ore  bed,  cutting  it  a few  yards  be- 
low the  outcrop.  A gangway  was  then  driven,  the  ore 
“ robbed,”  and  the  roof  allowed  to  fall. 

The  vein  is  about  22  inches  thick,  and  the  ore  a soft  fos- 
sil. The  dip  is  35°  N. 

The  Fossil  Ore  Shale  cut  in  sinking  the  slope  is  yeUow, 
tinged  with  green.  IN’ear  and  on  the  ore  bed,  at  the  out- 
crop, it  is  a soapy  white  shale. 

In  this  soapy  white  shale  there  are  3 seams  of  shale, 
highly  impregnated  with  oxide  of  ii’on,  forming  an  argil- 
laceous hematite  ore  of  smooth  surface  and  shaly  fracture. 
This  ore  is  frequently  found  adjoining  the  upper  layers  of 
the  ‘ ‘ Sand  V ein  ’ ’ Bed.  When  mixed  with  the  other  ore 
it  greatly  diminishes  the  yield  of  the  furnace.  While  it 
should  always  be  worked  with  the  fossil-ore,  it  should  not, 
strictly  speaking,  be  considered  as  a part  of  the  ore-bed  and 
measured  with  it. 

The  Danville  Beds,  about  20  feet  below  the  Ore  Sand- 
stone, have  been  opened  south  of  the  Dreese  property. 

The  opening  is  an  old  one  made  several  years  ago,  and 
abandoned  on  account  of  the  small  size  of  the  ore-beds. 
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But  little  prospecting  lias  thus  far  been  done  for  the 
Danville  Ore  Beds  in  this  part  of  the  range,  and  that  which 
has  been  done  has  not  proven  the  existence  of  any  bed 
nearly  so  good  as  the  “ Sand  Vein.” 

One  mile  S.  W.  of  Adamsburg,  on  property  of  Reuben 
Dreese,  Swengle  and  Dunning  opened  the  “Sand  Vein” 
Ore  Bed  by  means  of  a tunnel,  in  1873.. 

The  average  thickness  of  the  vein  is  about  20  inches. 
The  dip  is  30°  N.  The  average  height  of  breast  is  40  feet. 
The  Ore  Sandstone  is  about  22  feet  thick. 

The  ore-bed  in  the  ridge  frequently  carries  a thin  seam 
of  loose  sand  between  it  and  the  Sand  Rock  from  ^ to  2 
inches  in  thickness.  This  mixes  with  the  ore  in  mining. 

The  ore  bed  could  be  opened  at  a lower  level  here,  there 
being  a ravine  cutting  through  the  shales  above  the  Ore 
Sandstone,  which  would  have  the  tendency  to  carry  the 
soft  fossil  to  a greater  depth. 

The  ore  is  principally  a soft  fossil,  becoming  a medium 
soft  fossil  near  the  gangway,  and  mining  in  square  blocks. 
The  ore  bed  here  contains  less  “ Jack”  than  is  usual  along 
the  range. 

The  Upper  Clinton  Fossil-ore  Shale  is  yellow  until  near- 
ing the  ore  bed,  when  it  becomes  white  and  soapy,  and  at 
the  ore  bed  is  merely  a plastic  clay. 

The  Sand  Rock  between  the  ore-bed  and  the  ore  sand- 
stone is  from  3 to  4 feet  thick.  It  is  taken  out  in  driving 
the  gangway. 

A specimen  was  selected  here  for  analysis,  as  being  a fair 
sample  of  the  ore  to  be  found  along  this  range  to  a pomt 
near  Beavertown,  two  miles  eastward. 


“Iron, 48.800' 

Sulphur, 028 

Phosphorus, 326 

Insoluble  residue, 15.230 


Block  fossil-ore,  argillaceous,  rather  friable,  reddish  brown.  The  specimen 
analyzed  shows  numerous  small  spangles  of  quartz.”  (A.  S.  McC.) 

One  and  a half  miles  S.  W.  of  Adamsburg,  Swengle  and 
Dunning  opened  the  “Sand  Vein  ” Bed  by  means  of  a cross- 
cut, which  is  short,  and  therefore  the  amount  of  breast  is 
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short.  The  shales  are  light  colored,  and  the  ore  is  a soft 
fossil. 

During  the  year  1873,  about  oOO  tons  of  ore  were  shipped 
from  this  opening,  being  hauled  to  Adamsburg,  and  ship- 
ped thence  by  rail  to  Union  Furnace,  Union  county. 

The  same  parties  have  also  made  another  opening  15  or 
20  feet  lower,  in  order  to  increase  the  length  of  breasting. 
This  can  easily  be  done,  without  materially  increasing  the 
length  of  the  tunnel,  by  starting  on  the  flat  land  at  the  foot 
of  the  ridge. 

The  bed  is  said  to  be  22  inches  thick.  There  are  a few 
inches  of  “Jack”  in  the  middle  of  it.  This  “Jack”  is 
an  argillaceons  ore  of  inferior  quality,  containing  from  ^ 
to  i as  much  metallic  iron  as  the  rest  of  the  bed.  It  is  not 
refused  by  the  iron-masters,  but  is  accepted  vuth  the  rest 
of  the  ore  as  it  comes  from  the  mines. 

Shaumbach' s Tunnel  one  hundred  yards  W.  of  the  last 
named  opening,  John  Shaumbach  is  at  present  (June,  1875) 
having  a tunnel  driven.  It  is  in  the  Upper  Clinton  Fossil 
Ore  Shales,  at  an  elevation  that  wiU  cut  the  “ Sand  Yein  ” 
Ore  Bed  45  or  50  feet  below  the  outcrop.  The  ore  bed  is 
said  to  be  over  20  inches  thich  at  the  outcrop.  The  dip  is 
about  30°  N. 

In  cutting  through  the  flat  at  the  foot  of  the  ridge,  the 
shale  exposed  is  light  colored,  becoming  darker  where  the 
slope  of  the  ridge  increases.  The  shale  nearest  the  ore-bed 
is  a dark  gray,  tough,  calcareous  shale.  These  hard  shales 
are  of  frequent  occurrence  when  the  ore-bed  crops  out  high 
on  the  slope  of  the  ridge,  and  where  the  surface  drainage  is 
good,  for  the  water  does  not  then  penetrate  deex>  enough  to 
alter  the  shale.  The  alteration  in  the  shale  is  produced  at 
the  same  time,  and  from  the  same  cause  as  the  change  in 
the  fossil  ore-bed. 

Two  miles  S.  W.  of  Adamsburg,  the  ridge  is  broken  by 
a ravine,  affording  an  opportunity  for  opening  the  beds. 

Tlie  advantage  is  greater  in  the  case  of  the  Danville  Ore 
Beds,  the  outcrops  of  which  are  on  the  top  of  the  ridge  of 
Ore  Sandstone,  which  is  over  100  feet  high. 
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The  outcrop  of  the  “ Sand  Vein  ” Bed  is  at  a much  lower 
level,  being  at  the  north  base  of  the  ridge. 

The  Danville  Ore  Beds  have  been  shafted  upon,  are  3 in 
number,  lying  close  together,  within  a thickness  of  12  feet 
of  rock.  These  ore-beds  are  thin  at  the  outcrop,  the  largest 
being  not  more  than  8 or  10  inches  thick. 

About  2 miles  S.  W.  of  Adamsburg,  on  Tilman  Bonig’s 
property,  there  is  an  opening  on  the  Sand  Yein  Ore  Bed. 

The  property  was  opened  and  ore  mined  by  John  Grilbert, 
in  the  spring  of  1873.  One  thonsand  tons  of  ore  were 
hauled  by  wagon  to  Adamsburg,  and  sent  to  Bloomsburg, 
Columbia  county,  by  rail. 

The  ore  is  a soft  fossil.  The  bed  is  22  inches  thick,  in- 
cluding a few  inches  of  “Jack.”  The  dip  is  30°  N. 

The  opening  was  made  by  a tunnel  about  60  feet  in 
length,  driven  throngh  the  shales,  and  cutting  the  bed  50 
or  60  feet  below  the  outcrop. 

West  from  Adamsburg  Gap  the  Ore  Sandstone  and 
‘ ‘ Block  Ore  ’ ’ pass  into  the  high  terrace  of  Shade  monnt- 
ain,  and  no  longer  form  separate  ridges. 

Prospecting  on  the  “Sand  Yein”  Ore-bed  has  not  re- 
sulted in  finding  a workable  bed  at  any  point  west  of  this 
Gap.  The  Danville  Ore-beds,  between  Adamsburg  Gap  and 
McClnre  Station,  give  good  surface  indications. 

Between  McClure  Station  and  Mitchell’s  Gap,  the  Ore 
Sandstone  forms  a low  ridge  on  the  terrace,  which  is  cut  by 
a few  shallow  ravines.  These  atford  ]30or  opportunities  for 
opening  the  ore-beds.  Although  the  altered  fossil  ore  lies 
scattered  upon  the  surface  in  considerable  quantities,  no 
prospecting  has  been  done. 

As  far  west  as  Painter’s  Station,  the  Upper  Clinton  Lime- 
shale  crops  out  high  upon  the  terrace  of  the  mountain,  and 
passes  through  various  points  where  the  land  is  under  cul- 
tivation. If  this  shale  were  burned,  and  the  lime  put  upon 
the  land,  it  would  save  hauling  lime,  made  from  the  Lewis - 
town  Limestone,  from  the  valley  below. 

MitchelVs  Gap,  11  miles  E.  of  Lewistown.  The  measures 
have  a high  dip,  which  brings  the  Ore  sandstone  close  to  the 
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mountain.  The  terrace  is  cut  by  a gap  which  affords  an 
oj>i3ortunity  for  opening  the  ore-bed  by  drifts,  with  50  to  75 
feet  of  breast  obtainable. 

The  Ore  sandstone  is  from  20  to  25  feet  thick — the  upper 
portion  is  massive — and  forms  a low  ridge  along  the  terrace. 

The  “Sand  Vein”  Ore-bed  has  been  opened  upon  both 
sides  of  the  Oap,  and  proved  to  be  a bed  of  altered  fossil, 
alternating  with  seams  of  clay.  The  altered  fossil  ore  seems 
to  be  in  quantities  sufficient  to  indicate  that  the  vein  in  its 
normal  condition  is  of  fair  proportions. 

OsweW  s Gap  is  west  of  Wagner  Station,  Mifflin  county. 
A stream  of  water  flows  through  the  gap  in  the  terrace,  and 
empties  into  the  main  stream  of  the  valley. 

The  Upper  Clinton  Fossil-ore  Shale  is  bright  yellow,  and 
about  125  feet  thick.  Below  it  the  Ore  Sandstone  is  well 
exposed.  It  is  a massive  sand-rock,  about  20  feet  thick, 
lying  in  layers  of  from  10  to  12  inches. 

The  Gap  affords  a good  level  for  drifting  upon  the  ore- 
beds,  with  sufficient  breasting  to  make  profitable  workings 
either  east  or  west. 

A shaft  was  sunk  on  the  ‘ ‘ Sand  V ein  ’ ’ Ore  Bed  in  1873, 
and  soft  fossil  ore  taken  from  it.  The  bed  is  from  10  to  12 
inches  thick,  and  dips  60°  N. 

An  analysis  of  this  ore  yielded  : 


Iron, 42.700 

Sulphur, Trace 

Phosphorus, 138 

Insoluble  residue, 28.680 


“ Fossil-ore,  compact,  showing  spangles  of  quartz  and  specular  ore  ; color, 
light  brown.”  (D.  McC.) 

The  Danville  Ore  Beds  have  not  been  opened,  but  a con- 
siderable quantity  of  soft  fossil  ore  on  the  surface  warrants 
a belief  in  their  existence. 

There  is  blossom  of  hematite  under  the  Ore  Sandstone, 
but  in  no  quantities  large  enough  to  indicate  the  existence 
of  a Avorkable  deposit. 

The  Sand-Rock  lying  between  the  “Sand  Vein”  Bed  and 
the  Ore  Sandstone  is  a coarse,  sandy,  ferruginous  rock, 
from  2 to  3 feet  thick.  It  is  found  scattered  upon  the  sur- 
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face,  often  giving  a false  impression  in  regard  to  the  nature 
of  the  ore  deposits. 

Mowry' s Oap,  10  miles  E.  of  Lewistown.  Both  the  ‘ ‘ Sand 
Vein”  Ore  Bed  and  the  Danville  Ore  Beds  show  outcrops 
of  good  soft  fossil  ore.  The  Ore  Sandstone  retains  a thick- 
ness of  25  feet.  The  upper  portion,  which  at  the  Juniata 
Narrows  contains  more  argillaceous  matter,  here  assumes 
the  character  of  a silicious  sandstone. 

On  the  property  of  Henry  Gibbony,  on  the  east  side  of 
Mo-wry’ s Gap,  the  measures  dip  50°  to  60°  N.  The  best 
method  for  opening  the  beds  at  this  point  would  be  by 
cross-cuts,  which  would  afford  50  to  75  feet  of  breast. 

A surface  specimen  from  ‘ ‘ the  underlying  vein  ” * on  this 
property  yielded  upon  analysis  : 


Iron, 32.700 

Sulphur, 031 

Phosphorus, 415 

Insoluble  residue, 32.560 


“Limonite,  brittle,  argillaceous;  color,  reddish  brown.”  (D.  McCreath.) 

In  the  Lower  Clinton  Shale,  150  feet  below  the  Ore  Sand- 
stone, occurs  a “blossom”  of  hematite.  Whether  a bed 
of  ore  could  be  found  at  these  points  sufficiently  valuable 
to  warrant  working,  can  only  be  ascertained  by  shafting, 
and  this  would  be  attended  with  very  great  uncertainty. 

Nine  miles  from  Lewistoion,  and  about  1 mile  S.  E. 
from  Painter’s  Station,  a tunnel  has  been  driven  about  80 
feet  through  the  Upper  Clinton  Fossil-ore  Shale,  cutting 
the  “ Sand  Vein  ” Ore  Bed,  which  is  about  12  inches  thick, 
composed  of  fossiliferous  limestone  and  hard  fossil  ore. 

The  opening  was  made  in  1872,  by  Dr.  J.  D.  Conrad,  of 
Beavertown,  Snyder  county,  but  abandoned  on  account  of 
the  great  expense  of  mining,  the  ore  being  very  hard,  and 
not  rich  enough  in  iron  to  make  it  pay. 

The  shales  through  which  the  tunnel  passes,  at  the  foot 
of  the  ridge,  are  alternating  olive-green  and  yellow,  except 
near  the  ore- bed,  where  they  are  dark  gray  and  calcareous. 

The  dip  is  60°  N.  AV. 


* Sand  Vein  (?)  C.  E.  B. 
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The  tunnel  is  well  timbered  and  secured,  and  large  enough 
to  admit  a mule. 

From  Mowry' s Gap  west  to  Maitland  Station  the  meas- 
ures dip  about  50°  IS".  W.,  which  brings  the  ore  sandstone 
close  to  the  mountain,  forming  a high,  abrupt  and  unbroken 
terrace.  Owing  to  the  absence  of  ravines,  cross-cuts  will  be 
necessary  to  open  the  ore-beds.  But  60  or  75  feet  of  breast 
can  be  obtained  unless  very  long  tunnels  are  driven,  and 
this  latter  would  not  be  remunerative.  The  ore  will  gen- 
erally prove  a hard  fossil  in  both  the  ‘ ‘ Sand  Y ein’  ’ and 
Danville  beds. 

Maitland  Station,  4 miles  east  of  Lewistown,  is  the  most 
western  point,  along  this  range,  where  prospecting  has  been 
done.  William  How  shafted  upon  the  “ Sand  Yein”  Ore 
Bed,  which  proved  a good,  soft  fossil  ore  from  16  to  18  inches 
in  thickness. 

The  measures  dip  40°  H.  W. 

The  Danville  Ore  Beds  were  also  opened.  “They  are  16 
inches  thick,  and  of  good  quality.”  These  openings  are 
made  in  a ravine,  affording  opportunity  for  profitable  work- 
ing west  of  this.  As  far  as  Jack’s  Creek,  1 mile  E.  of  the 
J uniata  River,  the  Ore  Sandstone  continues,  forming  a high 
terrace,  which  is  frequently  cut  by  small  ravines.  There 
are  no  openings  upon  the  ore-beds  in  this  distance,  but 
there  is  no  doubt  of  the  existence  of  the  ore,  which  will 
generally  prove  hard  fossil,  except  in  the  ravines.  Soft  ore 
will  also  exist  near  the  outcrop  of  the  Danville  Ore  Beds, 
being  favored  by  the  high  dips  and  numerous  ravines. 

Jack’s  Creek  flows  south  from  Jack’s  mountain  ; makes 
its  way  through  the  Lewistown  Limestone  ridges  by  means 
of  gaps  and  subterranean  passages  ; cuts  through  the  Ore 
Sandstone  and  terrace  of  Shade  mountain,  1 mile  E.  of  the 
Juniata  River,  to  the  Medina  sandstone,  which  turns  its 
course  westward  ; then  flowing  west,  between  Shade  mount- 
ain and  low  irregular  hills  of  Lower  Clinton  Shales,  it 
empties  into  the  Juniata  River  2 miles  below  Lewistown. 

From  Juniata  Harroivs  W.  to  Granville  Gap,  the  Ore 
Sandstone  foirnis  the  flank  of  a ridge,  over  the  surface  of 
which  boulders  of  the  rock  are  scattered. 
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Granville  Run,  which  rises  in  a gap  in  the  Bine  Ridge, 
cuts  through  the  Ore  Sandstone  200  feet  from  the  Juniata 
River,  leaving  a small  knob  between  the  two  streams. 

There  are  no  surface  indications  of  ore. 

At  Granmlle  Gap,  1 mile  S.  E.  of  the  Juniata  Narrows, 
the  ore  sandstone  is  exposed  on  a N.  W.  dip  of  30°.  The 
S.  E.  dip  is  75°.  The  crest  of  the  anticlinal  is  flattened  and 
almost  arched  over  by  the  ore  sandstone.  None  of  the  ore- 
beds  have  been  opened,  for  their  exposures  indicate  that 
they  are  very  small. 


Fig.  J.  {page  27  F.)  Section,  of  Clinton  ore 
group,  south  of  Smitligrove.  Dip 
Jf  to  8°,  northward. 

Fig.  4. 


Sand‘vein  ore  bed;  10"  to  12";  under  U a thin  layer  of  aand;  then 


Sand  rock  3' 

Ore-sandstone  ; massive ; 20" 

Danville  ore-bed  group,  fossiliferoue;  15' 


Lower  Clinton  Shales ; 135' 

Block-ore;  (See  detailed  section) 13' 


Sandstone,  very  ferruginous,  like  block  ore ; . . 6'4- 


Shale,  light  green  and  yellow. 

Bird-eye  fossil  ore,  rich  ; 8"  to  12"  thick. 

Yellow  shale;  30' 

Shot-block-ore  ; a sand  rock  containing  small  ar- 
gillaceous pebbles  like  shot ; Iracture  rough. 

Shales ; 150'  to  200'. 


Medina  Sandstone,  No.  IV. 


#1 


- 


I- 


* 


» n 


^ / 


SacondfiedofimL  $urmj.  idH  cf/mMi  didkid. 

Ai^c/t^/h.  Gaiaila^l Mmldmm  dli£i^.d:Jd/lhtM'/l£yty 


SECOND  CEOL 


F.  47 


Chapter  V. 

Logan  and  Lewistown  Sections. 

{Plates  VII  and  VIII.) 

These  sections  show  the  relation  of  the  rocks  between 
the  Jnniata  River,  at  Lewistown,  and  the  Kishicoquillas 
valley,  at  Reedsville.  They  include  rocks  of  the  lower  por- 
tion of  the  Hamilton  Period,*  and  all  of  the  Silurian  Age,  to 
the  upper  portion  of  the  Trenton  Period,  f 

These  same  rocks,  together  with  all  the  formations  of  De- 
vonian Age,  and  a portion  of  the  Carboniferous  Age,  have 
been  measured  in  a section  from  Orbisonia  to  Broad  Top, 
by  Charles  E.  Billin  and  Charles  A.  Ashburner.  The  re- 
sults will  be  published  in  another  report. 

In  the  valleys  lying  between  Jack’s  and  Shade  mountains, 
there  are  no  rocks  higher,  in  geological  order,  than  the 
Genesee  and  Hamilton  Shales.  These  form  prominent 
ridges  in  the  central  portion  of  the  valleys. 


Logan  Section. 

The  line  of  section  is  taken  at  right  angles  to  the  strike 
of  the  measures,  which  is  S.  54°  W. 

The  section  shows  the  position  of  - the  rocks,  and  gives 
the  thicknesses  of  the  divisions,  which  occur  between  Logan 
and  ReedsviUe. 

At  Logan,  the  Water-lime  shale  dips  40°  S.  This  dip  flat- 
tens as  we  approach  the  Ferguson  Valley  Ore-ridge  anticli- 
nal, which  occurs  between  Logan  and  Yeagertown.  This 
anticlinal  bears  the  Ore  Sandstone  on  its  crest  about  400 
feet  below  the  level  of  the  Kishicoquillas  creek.  The  ris- 
ing of  the  anticlinal,  toward  the  S.  W.,  brings  the  Ore 
Sandstone  to  the  surface,  about  2 miles  from  Yeagertown. 

The  fossil  ore  beds  crop  out  on  the  S.  E.  flank  of  Jack’s 
mountain,  dipping  58°  to  the  S.  E. 


*The  Lower  Devonian,  No.  VIII. 
fTop  of  the  Limestones  of  No.  II. 
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The  Lower  Clinton  Shales,  No.  V,  are  quite  silicious,  and 
contain  thin  beds  of  fossiliferous  limestone. 

The  upper  layers  of  the  Medina  White  Sandstone  form 
the  crest  of  Jack’s  mountain.  The  bold  terrace  on  the  N. 
W.  hank  of  the  mountain  is  made  by  the  outcrop  of  the 
Oneida  grey  sandstone.  No.  IV. 

At  Reedsville,  the  Trenton  limestone  dips  42°  S.  E. 

Lewistown  Section. 

The  line  of  this  section  is  located  2^  mUes  S.  W.  of  the 
Logan  Section,  and  parallel  to  it. 

It  shows  the  position  of  the  rocks  between  Lewistown 
and  the  crest  of  Jack’s  mountain.  It  includes  the  meas- 
ures from  the  Marcellus  black  slate*  to  the  Medina  white 
sandstone.  For.  No.  IV,  showing  their  divisions,  and  giving 
their  thickness. 

Between  Lewistown  and  Ferguson  valley,  are  three  syn- 
clinal hexures,  containing  Oriskany  Sandstone,  No.  VII. 
The  several  outcrops  of  this  sandstone  form  parallel  ranges 
of  irregular  hills. 

Just  N.  W.  of  Lewistown,  are  some  slight  hexures  which 
spread  out  the  Oriskany  Sandstone  over  a considerable  area. 
These  hexures  are  shown  in  more  detail  in  the  Kishicoquil- 
las  Section,  which  is  located  E.  of  this.  To  the  west,  owing 
to  the  rising  of  the  hejcures,  the  sandstone  has  been  carried 
away  by  erosion. 

The  principal  synclinal  hexure  S.  of  “Prospect  Rock” 
contains  the  Marcellus  Ore  bed.  Both  dips  steepen,  and 
the  hexure  sinks  slowly  to  the  S.  W.  It  is  the  same  with  the 
McCoy’ s Ore  Bank  synclinal  of  the  McV ey town  Section.  On 
the  N.  E.  dip  of  the  Oriskany  Sandstone  of  this  synclinal 
the  Juniata  Sand  Company’s  and  Dull  and  Bradley’s  Sand 
Mines  are  located. 

Dry  Valley  is  formed  by  a synclinal  hexure,  which,  be- 
tween Logan  and  McVeytown,  is  generally  known  as  the 
“Squaw  Hollow  Synclinal.”  It  corresponds  to  the  Ross 
Ore  bank  synclinal  of  the  McVeytown  Section. 


* Part  of  the  Hamilton  Group,  No.  VIII. 
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On  the  line  of  the  Lewistown  Section  this  synclinal  is 
large,  and  contains  the  Marcellus  Ore  bed.  To  the  west  the 
dips  steepen,  and  the  flexure  maintains  a very  constant 
elevation. 

The  flrst  synclinal  flexure  S.  of  Ferguson  Valley  is  com- 
paratively small,  and  does  not  contain  the  Marcellus  Ore 
bed  on  the  line  of  section.  To  the  west,  however,  the  N. 
W.  dip  steepens,  and  the  whole  flexure  subsides.  This 
synclinal  corresponds  to  the  Dull  and  Bradley  Ore  Bank 
synclinal  of  the  McVeytown  Section,  and  is  the  one  in  which 
the  McGrii'k  Ore  bank  is  located. 

The  Ore-ridge  anticlinal  brings  the  fossil  ore  measures  to 
the  surface,  where  they  form  two  lines  of  outcrop.  This 
anticlinal  has  risen  nearly  800  feet  in  the  2^  miles,  between 
the  Logan  and  Lewistown  Section  lines. 

The  synclinal  between  the  Ore-ridge  anticlinal  and  Jack’s 
mountain  has  flattened  very  much,  and  has  risen  at  about 
the  same  rate  as  the  anticlinal. 

The  combined  thickness  of  the  rocks  in  the  Lewistown 
and  Logan  Sections,  exclusive  of  the  Marcellus  and  Trenton 
Group,  is  8,084  feet. 

The  thickness  of  the  subdivisions  is  as  follows  : 


VIII.  Upper  Helderberg  Limestone, 40  feet 

Schoharie  Grit  ( Corniferous  Shale, ) 93  “ 

VII.  Oriskany  Sandstone,  110  “ 

OrLskauy  Shale, 205  *• 

VT.  Lewistown  Lime  Shale, 140  ‘ 

Lewistown  Limestone, 185  “ 

Water  Limestone  and  Shale, 470  •• 

Salma  Shales, 350  “ 

V.  Niagara  Limestone,  (?) 3jto4  •• 

Niagara  Shales,  (?) 70  ‘• 

Upper  Clinton  Variegated  Shales, 432  “ 

Variegated  Gray  Shales, 32G  *• 

Clinton  Lower  Red  Shale,  260  ‘• 

Upper  Clinton  Fossil  Ore  Shale,  ^ 

Clinton  Lower  Lime  Shale,  J t 251  “■ 

Clinton  Upper  Olive  Shale,  ) ' 

Ore  Sandstone,  (including  Fossil  Ore  Beds,) 38  *• 

Clinton  Middle  Olive  Shale, 178  “ 

Block  Ore  (Iron  Sandstone,)  7 *■ 

Lower  Clinton  Shales,  571  “ 

IV.  Medina  White  Sandstone, 820  “ 

Medina  Red  Sandstone, 1,280  “ 

4— F. 
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III.  Oneida  Red  Conglomerate, 309  “ 

Oneida  Gray  Conglomerate, 313  “ 

III.  Hudson  River  Slates, 937  “ 

Utica  Sliales, 695  “ 

II.  Upper  Trenton  (Matinal)  Limestone, 675  “ 


Total, 8,759  “ 

Deduct  Trenton  Limestone, 675  “ 


8,084  “ 


5.  {see page  li-5  F.)  Section  at  Juniata  Nar- 
rows, south  of  Leioistown  ; end  of 
Shade  Mountain. 


Variegated  shales,  508' 

Upper  Clinton  red-shale,  2go' 

Ujiper  Clinton  lime-shale,  containing  beds  of 
Limestone,  2"  to  12"  thick ; 160' 

Upper  Clinton  fossil  ore  shales ; 50' 

(Traces  of  sand-vein  ore  bed.) 

Ore-Sandstone,  argillaceous,  alternating  with 
small  beds  of  siliceous  shale  ; 10' 

Ore-sandstone,  massive,  cleavage  planes  6"  to  12" 
apart ; 12' 


Siliceous  shale; 


24' 


Danville  ore-bed  rock ; traces  of  the  ore ; . ...  10' 


Lower  Clinton  shales,  containing  many  thin  beds 
of  fossil  limestone  1"  to  6"  thick  ; 36' 


Graneille  Gap,  Shade  Mountain,  MifUn  County. 
{See  'page  t6.) 


Fig.  6. 


O re-San  d ston  e,  argi  1 laceous. 

Ore-Sandstone,  siliceous,  massive ; cleavage  planes  from  6 to 
12  inches  apart. 


Silicc'ins  Shale, 
Argillaceous  sandstone. 


alternating. 


Danville  Ore  group  ; very  argillaceous. 


Lower  Clinton  Shale. 
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Vertical  Section. 

Upper  and  Lower  Silurian  Beds. 

Measured  letween  Logan  and  Reedsville,  in  Mifflin  County. 


No.  of 
Spec- 
imen. 

Name  of  Formation. 

Thick- 

ness. 

Total. 

TFafer  Line  Shale. 

I eet. 

Feet. 

1 

319 

Limestone,  dark  blue,  slightly  argillaceous. 

320 

alternating  with  a dove-colored  lime  shale, 

19.5  to 

19.5 

321 

Limestone,  dove-colored,  ttrgillaceous,  some- 

what  hvdraulic,  alternating  with  shales  of 

s;une  color, 

45.5 

65.0 

322 

Lime  Shale,  dove-colored,  argillaceous,  con- 

taining  about  the  center  a seam  of  hard. 

323 

bluish  black  limestone,  3 feet  thick,  , . . 

20.  to 

91.0 

— 

Limestone,  not  e.Kposed, 

64.6 

145.6 

321 

Limestone,  dark-grayish  blue,  argillaceous 

sfiuare  fractured,  and  laminated  in 

structure,  

7.2  to 

152.8 

— 

Limestone  shale,  not  exposed, 

13.6  to 

100.4 

166.4 

Salina  Variegated  Shale. 

325 

Lime  shale,  dark  gray,  argillaceous,  .... 

13.0  to 

180.0 

32C 

Sand  shale,  yellowish  brown,  calcareous. 

fragile, 

6.5  to 

186.5 

327 

Same  as  (325), 

21.5  to 

208.0 

328 

Lime  shales,  (lark  gray,  alternating  argilla- 

liiceous  and  sandy, 

0.5  to 

214.5 

329 

Lime  shale,  dark  gray,  friable,  with  an  un- 

even  fracture, 

6.5  to 

221.0 

330 

Lime  shale,  dark  gray,  argillaceous,  square- 

fractured,  alternating  with  a hard,  yellow. 

Cidcareous  s;ind  shale,  

4.6  to 

225.6 

331 

Lime  shale,  green,  argillaceous, 

8.4  to 

234.0 

332 

Sandstone,  yellow,  argillaceous,  hard,  in  thin 

lavers, 

5.8  to 

239.8 

333 

Lime  shale,  dark  gray,  argillaceous,  hard. 

with  occa.sional  seams  of  sand  shale,  . . . 

20.2  to 

200.0 

331 

Shale,  dove-colored,  argillaceous,  alternating 

with  a vellow  sand  shale, 

7.8  to 

267.8 

335 

Limestone,  dark  gray,  argillaceous,  hea^’y, 

- 

with  an  even  fracture, 

4.6  to 

272.4 

336 

Shales,  green,  various  beds,  apparently  free 

from  calcareous  matter, 

52.6  to 

325.0 

337 

Shale,  green,  not  exposed, 

125  to 

450.0 

— 

Shale,  red, 

5 to 

455.0 

338 

Idme  shale,  yellow,  sandy,  compact,  .... 

2.5  to 

457.0 

339 

Shales,  red  and  green,  in  alternating  beds 

(from  three  to  six  feet  thick), 

5.7 

514.5 

348.1 

— 

Limestone,  dark  blue,  argillaceous,  massive. 

with  an  even  fracture, 

2 

510.5 

52  F.  REPORT  OF  PROaRESS.  J.  II.  DEWEES,  1876. 


Niagara  Limestone  (.<’). 

340 

Limestone  fossiliferous,  containing  a large 

percentage  of  iron, 

1.5  to 

518.0 

341 

Limestone,  light-blue,  heavy,  even  frao- 

tured, 

2.  to 

520. 

Niagara  Shale  (?). 



Shales,  soft,  red,  yellow,  and  green,  the 

green  predominating,  

70  to 

590.0 

Clinton  Upper  lied  Shale. 

250  1 
172  ^ 

Shale,  red, 

191.7  to 

781.7 

249  1 
248  S 

Shale,  red  and  green  alternating, 

35.4 

817.1 

247  " 

Shale,  red, 

35. 

852.1 

246 

Shale,  green, 

4. 

856.1 

245 

Shale,  red,  with  occasional  seams  of  green,  . 

70.8 

926.9 

244 

i Shale,  red,  

47.2 

974.1 

^ Shale,  green, 

5.9 

980.0 

243 

Shale,  red,  with  thin  seams  of  green,  . . . . 

4.4 

984.4 

241  1 

Shale,  hard  red,  alternating  witli  Shale 

242  ^ 

green, 

38. 

1022 .4 

Clinton  Upper  Lime  Shale. 

174 

Shale,  alternating  yellow,  red,  and  green,  . 

62.6 

1085.0 

175 

Sand  shale,  yellow,  heavy, 

3.6  to 

1088.6 

176 

Sand  sliale,  olive,  (^yellow  tint,) 

Sand  shale,  lead  colored, 

3.5 

1092.1 

177 

8.8 

1100.9 

178 

Limestone,  blue,  sandy, 

1. 

1101.9 

179 

Shale,  olive,  heavy,  somewhat  sandy,  . . . 

11.4 

1113.3 

180 

Sand  shale,  lead-gray,  heavy, 

18.5 

1131.8 

181 

Limestone, 

1.7 

1133.5 

182 

Sand  shale,  light  green, 

9.8 

1143.3 

183  ) 

Shale,  lead -colored,  slightly  tinted  with  yel- 

\ 

low,  heavy,  and  somewhat  sandy,  alternat- 

184  ) 

ing  with  shale,  variegated  red  and  green,  . 

17.6 

1160.9 

185 

Shale,  variegated  red  and  green,  sandy,  . . 

10.7 

1171.6 

186 

ii  *t  H ii 

187 

Limestone,  fossiliferous, 

2.7 

1174.3 

188  } 
189  $ 

Shale,  olive, 

9.8 

1184.1 

190  ; 

191  ( 

Shale,  olive  gray,  sandy, 

115.7 

1299.8 

192 

Sand  shale,  pinkish  gray, 

4.5 

1304.3 

193 

Sand  shale,  yellowish  green,  soft, 

43.6 

1347 .9 

Clinton  Lower  Red  Shale. 

194  ) 

Sandstone,  yellow,  in  thin  seams,  alternat- 

195  \ 

ill"  with  lime  shale, 

12.5  to 

1360.4 

196 

Sand  shale,  olive, 

4.5 

1364.9 

197 

Shale,  red 

C.2  to 

1371.1 

198 

Shale,  light  green,  soft, 

4.5 

1375.6 

199 

Shale,  red, 

8. 

1383.6 

200 

Shale,  yellowish  green, 

4.5 

1388.1 

201 

Shale,  red, 

8.9 

1397.0 

202  1 
203  \ 

Shale,  light  green,  soft,  alternating  with  a 
fragile  limestone, 

12.5 

1409.5 

3.5 


70. 


432.4 


325.5 
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204 

Similar  to  specimens  (202)  and  (203,)  but 

1 

somewliat  softer, 

18.7 

1428.2 

205 

Shale,  olive  and  vellow,  alternating  with  a 

206  ^ 
207  S 

lime  shale, 

81.9 

1510.1 

208 
209  ^ 

Shale,  red  and  green,  alternating, 

15.9 

1526.0 

210  ' 

Shale,  green,  tinted  with  red,  

2.7 

1528.7 

211 

Shale,  red, 

66.3  to 

1595 .0 

212  ) 
213  J 

Shale,  red,  harder  than  specimen  (211,)  . . 

24.9  to 

1619.9 

Clinton  Lower  Lime  Shale,  and  Clinton 

Upper  Olive  Shale. 

90 

Shale,  dark,  heavy,  

21.  to 

1640.9 

89  ) 
88  ( 

Sand  shale,  dark,  calcareous,  alternating 

87  > 
86  S 

with  lime  and 

85  ) 

84  ^ 

shales,  dark  olive,  argillaceous. 

70.  to 

1710.9 

83  ) 

82 

Shale,  olive, 

5.2  to 

1716.1 

81 

Sandstone,  blue,  calcareous, 

1.7  to 

1717.8 

80 

Shale,  olive, 

4.3  to 

1722.1 

79 

Shales,  green  and  olive, 

37. 

1759.1 

78 

Shale,  olive,  containing 

77 

gray  sandstone  in  thin  seams,  and  a 

76 

calcareous  sandstone  in  a six-inch  seam,  . 

.9 

1760.0 

75 

Sand  shales,  olive,  soft,  

60.6 

1820  6 

70 

Limestone,  blue,  fosshiferous, 

.2 

1820.8 

45  ? 
73  S 

Sand  shales,  olive  and  yellow  gray,  .... 

25.8 

1846.6 

44  J 
74  < 

Sand  shales,  gray  and  olive, 

3.4 

1850.0 

43  ’ 

Limestone, 

.3 

1850  3 

41 

Limestone,  two  seams,  2 and  3 inches,  . . . 

.6  to 

1850.9 

42 

Shale,  olive,  soft, 

1.  to 

1851.9 

40 

Limestone,  blue,  fossiliferous, 

Shales,  olive, 

.2  to 

1852  1 

71 

18.9  to 

1871. 

Fossil  Ore  Beds,  Ore  Sandstone,  &e. 

33  ) 

34  } 

Soft  fossil  iron  ore, 

1.3 

1872.3 

36  ^ 

Shale,  olive, 

4. 

1876.3 

46-) 

47 

48  ■ 

49 

Soft  fossil  iron  ore, 

Sandstone,  tough,  gray,  calcareous,  with 
thin  partings  of  shale, 

1.3 

1877.6 

31. 

1908.6 

50  J 

Clinton  Middle  Olive  Shale. 

51 

Shale,  green, 

8.2 

1916.8 

55 

Sandstone,  grayish  blue,  hard, 

13.1 

1929.9 

5U 

Shale,  green, 

Sliale,  olive,  argillaceous. 

9. 

1938.9 

53 

1.6 

1940.5 

54 

Limestone,  grayish  blue,  fossiliferous,  con- 

tabling  from  5 to  7 per  cent,  of  iron, 
located  in  the  center  of  specimen,  (53,)  . 

.6 

1941.5 
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57 

58 

59 

60 
61 
62 

63 

64 

65  ) 

66  S 
69 

67 


96 

97 


Sandstone,  blue,  hard,  in  thin  seams,  alter- 
nating with  gray  sliale, 

Limestone,  blue,  Ibssiliferous, 

Shales,  dark  purple,  soft, 

Shales,  olive,  soft, 

Shale,  green, 

Shale,  purple,  soft, 

Sand  shale,  dark  purple,  soft,  ferriferous, 
alternating  with  thin  seams  of  sandstone,  , 

Shales,  dark  green  and  olive, 

Limestone,  fossiliferous, 

Shale,  dark  gray,  hard,  alternating  with 
thin  seams  of  sandstone, 

Shale,  dark  olive,  heavy, 


98 

99 


Iron  Sandstone. 
Sandstone,  hard,  ferruginous. 


Clinton  Lower  Olive  Shale. 


100 

101 

102 

103 

104 

105 

106 

107  1 

108  V 

109  ) 

110  I 

mi 
(— ) 
112 
113 
115 


Shale,  olive,  heavy,  containing  alternating 
seams  of  hard,  gray,  arenaceous  sandstone, 
and  a soft  sandstone, 

Shale,  olive, 

Sandstone,  gray,  hard,  ferruginous,  ... 

Shale,  dark  green  and  purple,  alternating 
with  soft  sand  shale, 

Shale,  dark  green  and  purple, 

Shales,  dark  green  and  olive,  sandy,  . . . . 

Shales,  dark  green,  very  soft,  alternating 
with  soft  ferruginous  shales, 


Medina  White  Sandstone. 

Sandstone,  light  gray,  rather  fine  grained, 
very  hard  and  massive,  surfaces  of  lower 
strata  dotted  with  ferruginous  specks,  . . 


449 

to 

458 

inclu- 

sive. 


Medina  Red  Sandstone  and  Shale. 

Sandstone,  red,  fragile,  argillaceous  and 
marly,  of  a thinly  laminated  structure,  . 


Oneida  Red  Conglomerate. 


459 

to 

463 

inclu- 

sive. 


Sand.stone, 

pebbles. 


red,  massive  containing  large 


9.8 

1950.9 

1.6 

1952.5 

12.3  to 

1964.8 

3.3 

1968.1 

1.6 

1969.7 

.8 

1970.5 

18. 

1988.5 

53.3 

2041.8 

.2 

2042. 

24.6 

2066.6 

19.7 

2086.3 

6.6 

2092.9 

25.4 

2118.3 

.2 

2118.5 

90.2 

2208.7 

53.3 

2262. 

335 

2597. 

67 

2664. 

820 

3484 

1280 

4764 

309 

5073 

177.7 


6.6 


820 


1280 


309 


VERTICAL  SECTION'S. 
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Oneida  Gi'ay  Sandstone. 

464 

« 

to 

Sanrlstone,  greenish  gray,  very  hard,  fine 

4(57 

graiiie(.i,  portions  of  strata  containing  ox- 

inclu- 

ido  of  iron, • . . . . 

313 

5386 

sive. 

Hudson  River  Slates. 

468 

Sandstone,  gray,  very  hard,  flaggy,  alternat- 
ing with  a ^md.stone,  bluish  black  and 

469 

liard,  and  shale, 

425. 

4811. 

470 

Shale,  yellowish  gray,  compact,  conchoidal 

fracture, 

190. 

6001 . 

471 

Sandstone,  bluish  gray,  very  hard,  fine 
grained,  with  conchoidal  fracture,  .... 

4721 

473  1 

474  ( 

140. 

6141. 

Shales,  dark,  ferruginous  

182. 

6323. 

475  j 

Utica  Upper  Gray  Slate. 

(— ) 

Shales,  dark,  ferruginous,  containing bitumi- 

nous  matter, 

210. 

6533. 

Utica  Middle  Black  Slate. 

476 

Slates,  black,  cleavage  perfect,  exposed  along 

477 

line  of  Mifflin  and  Centre  Co.  R.  R.  at 
Reedsville, 

302. 

6835. 

Utica  Lower  Gray  Slates. 

(— ) 

Slates,  unexposed, 

855. 

7690. 

Trenton  Limestone. 

(— ) 

Limestone,  dark  blue, 

Limestone,  dark  gray,  crystalline,  with  con- 

120. 

7810. 

686 

687 

choidal  fracture, 

28.5 

7838.5 

688 

Limestone,  dark  gray,  sandy,  containing 

calcite, 

22.8 

7861.3 

689 

Limestone,  bluish  gray,  containing  a consid- 

erable  quantity  of  calcite,  alternating  with 
specimen,  (686,)  

11.4 

7872 .7 

689i 

Limestone,  not  exposed,  . . . 

62.1 

2.9 

7934.8 

7937.7 

690 

Lime  shale,  dark,  argillaceous,  alternating 
with  a fine  grained,  bluish  gray  limestone. 

691 
686  } 

.8 

59.8 

7938.5 

7998.3 

687  S 

693 

Limestone,  gray,  very  hard,  sandy,  crystal- 

line,  containing  fossil  specimen  No.  (692,) 

11.4 

8009.7 

313 

937. 

210. 

302. 

855. 


319.7 
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(319,  320,)  Survey  Stations  853  to  853+30.  (321,)  853+30  to  853+100.  (322, 

323,)  853+100  to  853+140.  (— ,)  853+140  to  853+224.  (324,)  853+224  to  853+ 

235.  (—,)  853+235  to  853+256.  (325,)  853+256  to  853+277.  (326,)  853+277  to 

853+287.  (327,)  853+287  to  853+320.  (328,)  853+320  to  853+330. 

Specimens  (329,)  at  Survey  Stations  853+330  to  853+340.  (330,)  853+340 

to  853+347.  (331,)  853+347  to  853+360.  (332,)  853+360  to  853+369.  (333,) 

853+369  to  853+400.  (334  ) 853+400  to  853+412.  (335,)  853+412  to  853+419. 

(336,)  853+419  to  854.  (337,)  854  to  854+200.  (— ,)  854+200  to  854+208. 

(338,)  854+208  to  854+212.  (339,)  854+212  to  854+304.  (_,)  854+304  to  854+ 

306. 

Specimens  (340,)  at  Survey  Station  854+306  to  854+307 (341,)  854+3071 

to  854+3091 . ( ,)  854+3091  to  854+422.  (172,)  813  to  814+192.  (250,)  4+ 

670  to  4+345.  (249,)  4+345  to  4+284.  (248,)  814+192  to  815+40.  (247,)  4+284 

to  4+224.  (246,)  4+224  to  4+220.  (245,)  4+220  to  4+100.  (244,)  4+100  to  4+ 
10.  (243,)  4+10  to  4+21.  (241,  242,)  4+2i  to  840+300.  (174,)  810+35  to  816+ 

106. 

Specimens  (175,)  at  Survey  Station  816+106  to  816+110.  (176,)  816+160  to 

810+114.  (177,)  816+114  to 816+124.  (178,)  816+124  to  816+125.  (179,)  816+ 

125  to  816+138.  (180,)  816+138  to 816+159.  (181,)  816+159  to  810+161.  (182,) 

810+101  to  816+172.  (183,) (184,)  816+172  to  817.  (185, 186,)  817  to  817+12. 

(187,)  817+12to  817+15.  (188,  189,)  817+15  to  817+26.  (190,  191,)  817+20  to 

817+156.  (192,)  817+156  to  817+161.  (193,)  817+161  to  817+110. 

Specimens  (194,  195,)  at  Survey  Station,  817+210  to  818.  (196,)  818  to  818 

+5.  (197,)  818+5  to  818+12.  (198,)  818+12  to  818+17.  (199,)  818+17  to  818 

+26.  (200,)  818+26  to  818+31.  (201,)  818+31  to  818+41.  (202,)  (203,)  818+ 

41  to  818+55.  (204,)  818+55  to  818+70.  (205,  206,  207,1  818+70  to  819.  (208, 

209,)  819  to  819+30.  (210,)  819+30  to  819+35. 

Specimens — (211,)  at  station  819+35  to  819+160.  (212,  213,)  819+100  to  820. 

(90,)  830+25  to  830.  (89,88,87,86,84,83,)  830  to  829.  (82,)  829  to  828+64.  (81,) 
828+04  to  828+62.  (80,)  828+02  to  828+57.  (79,)  828+57  to  828+14.  (78,77, 

70,)  828+14  to  828+13.  (75,)  828+13  to  822+65.  (70,)  station  822+65.  (45,) 
(73,)  822+05  to  822+35.  (44.74,)  822+35  to  822+31.  (43,)  822+31. 

Specimens  (41,)  at  822+31.  (40,)  822+28.  (71,)  822+28  to  822+6.  (33, 

34,  36,)  Sta.,  822+6.  (— ,)  822.  (46,  47,  48,  49,  50,)  822  to  822+38.  (51,)  822+ 

38  to  822+48.  (55,)  822+48  to  822+64.  (51^,)  822+64  to  822+75.  (53,)  822+ 

75  to  822+77.  (57,)  822+77  to  822+89.  (58,)  822+89  to  822+91. 

Specimens  (59,)  at  Stations  822+91  to  822+106.  (60,)  822+106  to  822+110. 

(61,)  822+110  to  822+112.  (02,)  822+112  to  822+113.  (63,  04,)  822+113  to  822 

+135.  (65,66,)  822+135  to  822+200.  (09,)  822+200.  (67,)  822+200  to  822+ 

230.  (96,  97,)  822+230  to  822+254.  (98,  99,)  822+254  to  822+2611.  (loo,  101, 

102,  103,)  822+261>  to  822+292.  (104,  105,)  822+292  to  822+312.  (106,)  822+ 

312.  (107,  108,  109,)  822+312  to  822+422. 

Specimens  (110,  111,)  at  Survey  Stations,  822+422  to  823.  ( — ,)  823  to  820. 

(112,  113,  115,)  826  to  1583.  (114,  448,)  1583  to  1501.  (449—458,)  1501  to  1520. 

(459—463,)  1520  to  1521+75.  (464—407,)  1521+75  to  1522+145. 

(468,  409,)  Station,  1522+145  to  1524.  (470,)  1524  to  1525.  (471,)  1525  to 

1525+250.  (472,  473,  474,  475,)  1525+250  to  1520+200.  ( ,)  1526+200  to 

1529.  (476,  477,)  1529  to  1531.  ( ,)  1531  to  1580.  ) ,)  1580  to  1582 

(680,  687,)  1582  to  1582+50. 
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F.  57 


Foot  ISTote — (G88,)  Survey  Station,  1582-f50  to  1582-|-90.  (G89,)  1582+90to 

1581+110.  ( ,)  1582+110  to  1582+219.  (G89i,)  1582+219  to  1582+224.  (G90, 

691,)  1582+224  to  1582+225.  (68G,  G87,)  1582+225  to  1582+330.  (G93,)  1582+ 
330  to  1582+350.  ^ 

NOTE-Specimens  from  (196)  to  (213)  inclusive,  are  from  the  north  dip  of  the 
mountain  synclinal,  and  occupy  the  same  position  in  the  section  as  specimens 
of  red  shale  (91)  to  (94)  inclusive,  taken  from  the  south  dip  of  the  synclinal 
from  stations  830+25  to  832.  ’ 


Fiff.  7. 


McKee's  Ore  lank.  {See page  66  F.) 

Sand-vein  ore  bed. 

Mottled  purple  and  white  rock,  several  inches  thick. 
Sand-rock ; fragiie ; coarse ; ferruginous. 


Ore-sandstone,  massive. 
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Eis.  8. 


J.  8he7ian\s  Ore  hanlc,  W.  of  McKee’s  hank. 
{See  page  69. ~) 


Sand-Vein  ore  bed,  impure  and  shaly  at  bottom. 
Sand-rock. 

Spongy  ore,  containing  small  fossils. 


Ore-Sandstone. 


Moore' s Ore  Bank. 


Fig.  9. 


8.  dip. 


N.  W.  of  Lewistoion. 
{Seepage  75  K.) 


Shale. 


Ore. 

Fire  clay  . 

Ore. 


1 


J 


Marcellus  ore. 


White  clay,  carbonaceous. 

Upper  Helderberg  Litnestone  ; (at  the  outcrop  a rotten,  olive  green  shale.) 


On 


Oriskany  Sandstone.  (No.  VII.) 


F.  59 


Chaptek  VI. 

Ferguson  Valley.  Fossil  Ore  Ranges. 

Ferguson  Valley  lies  between  Jack’s  mountain  on  the 
N.  and  the  Oriskany  ridges  on  the  S.,  and  extends  W. 
from  Yeagertown,  for  about  13  miles,  to  the  E.  end  of  Kansas 
Valley. 

Owing  to  the  steepening  of  the  dips,  and  the  consequent 
approach  of  the  ridges  to  the  mountain,  the  valley,  which 
is  If  miles  wide  at  Yeagertown,  becomes  gradually  narrower 
to  the  westward. 

The  Clinton,  Saliferous,  and  Water  Lime  Shales  underlie 
the  valley,  and  give  to  it  a great  variety  of  soils. 

JacV  s Mountain  Ore  range.  On  the  south-west  side  of 
Logan  Gap  the  outcrop  of  the  fossil  ore-beds  attains  a 
greater  height  than  on  the  east  side.  Yo  openings  have 
been  made  on  the  mountain  dip  of  the  ore-beds  between 
Logan  Gap  and  Long  Hollow,  though  there  is  abundant 
evidence  of  the  existence  of  ore  in  the  “Sand  Vein”  bed 
throughout  its  entire  course.  The  outcrop  shows  in  many 
places,  both  as  fossil  ore  and  as  altered  fossil  or  hematite. 
The  bed  is  seen  to  be  of  fair  size  at  Logan  Gap,  and  in- 
creases to  the  S.  W.,  being  22  inches  thick  at  Mt.  Union. 

A considerable  quantity  of  brown  hematite  ore  is  scattered 
upon  the  terrace  of  this  mountain.  It  is  in  great  part  altered 
fossil  ore,  derived  from  the  numerous  small  beds  of  ferru- 
ginous limestone  contained  in  the  Lower  Clinton  shales. 
While  it  is  assuming  that  this  is  the  origin  of  much  of  the 
“blossom”  of  ore  on  the  terraces,  it  is  possible  that  some 
pockets  of  brown  hematite  ore  may  exist  in  the  shales. 

The  block  ore  scattered  on  the  surface  of  the  terrace,  7 
miles  from  Logan  Gap,  is  of  no  economic  value,  though 
richer  in  iron  than  that  at  Logan  Gap  and  Jack’s  Yarrows. 

The  bed  of  block  ore  at  Logan  Gap  is  in  two  thin  laj^ers 
divided  by  shale.  At  Jack’s  Narrows  Gap,  on  the  east  side 
of  the  Juniata  River  it  is  3 feet  thick. 
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The  terrace  of  Jack’s  mountain  is  broken  by  frequent 
ravines,  affording  oj)portunity  for  opening  the  ore-beds  and 
increasing  the  probability  of  their  containing  soft  ore. 

From  Logan  Glap  to  Peter  Rush’s,  where  the  ore  ridge 
sinks  away,  the  terrace  is  high  and  regular.  From  Peter 
Rush’s  to  a point  N.  of  McVeytown,  the  outcrop  of  the  ore 
sandstone  is  broken  down,  the  terrace  is  low  and  broken  by 
numerous  small,  shallow  ravines. 

Anticlinal  Ore  Ridge  of  Ferguson  Valley.  The  flexure 
which  forms  this  ridge  rises  S.  W.  from  Yeagertown,  bring- 
ing up  the  Ore  sandstone  and  accompanying  ore-beds  in 
about  2 miles,  where  they  form  a small  ridge. 

The  anticlinal  continues  rising  to  the  S.  W.  and  the 
ridge,  which  is  broken  by  several  ravines,  assumes  large 
proportions. 

The  synclinal  between  Yeagertown  and  Jack’s  mountain 
rises  with  the  ore  ridge  anticlinal.  ISTorth  of  McKee’s  the 
highest  rocks  remaining  in  it  are  the  Clinton  Lower  red 
shale. 

Near  McKee’s  ore-banks,  7 miles  S.  W.  from  Yeager- 
town, the  ore  ridge  is  wide,  and  nearly  as  high  as  the  terrace 
of  Jack’s  mountain. 

About  this  point  the  two  flexures,  the  ore  ridge  anticlinal 
and  the  synclinal  between  it  and  the  mountain,  attain  their 
greatest  elevation.  They  maintain  this  for  a short  distance, 
and  then  begin  to  sink  rajiidly  toward  the  S.  W. 

In  sinking,  the  ore  ridge  anticlinal  resolves  itself  into 
two  flexures.  This  change  is  first  noticed  about  f of  a mile 
E.  of  McKee’s  ore-banks. 

The  McKee  section  shows  the  two  anticlinals  separated 
by  a pronounced  synclinal  flexure. 

At  John  Kinzer’s,  2 miles  S.  W.  of  McKee’s,  the  anti- 
clinals are  very  much  contorted. 

Two  miles  further  S.  W.,  at  Peter  Rush’s,  which  is  3 
miles  N.  E.  of  the  line  of  the  McVeytown  Section,  the  S. 
E.  anticlinal  flexure  carries  the  ore  sandstone  under  the 
surface.  A short  distance  further  W.  the  north-western 
flexure  carries  the  ore  measures  under. 
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Between  Peter  Rush’s  and  the  line  of  the  McYeytown 
Section,  one  of  the  flexures  of  the  ore  ridge  flattens  out. 
In  the  McVeytown  section  there  is  a single,  simple  anticli- 
nal on  the  crest  of  which  the  Ore  sandstone  must  lie  at  a 
depth  of  more  than  1,700  feet  below  the  surface. 

The  whole  length  of  the  ore  ridge  from  Keever’ s ore-bank 
to  Peter  Rush’ s is  about  8 miles.  In  this  distance  a number 
of  ravines  cut  through  the  ridge  and  afford  good  ojipor- 
tunities  for  opening  the  ore-beds  at  water  level.  The  dips 
are  generally  moderate,  from  30°  to  40°.  The  ore  of  the 
Sand  Yein  Bed  is  a medium  soft  fossil,  of  very  fair  quality 
throughout  the  ridge. 

The  Danville  ore-beds  are  nowhere  exposed,  except  at 
the  Graham  ore-bank.  The  fact  that  the  ore  sandstone 
covers  the  north  flank  of  the  ore  ridge  to  the  outcrop  of  the 
ore-beds  shows  that  the  Danville  beds  contain  hard  fossil 
ore,  and  are  in  great  part  limestone  beds.  Soft  fossil  ore 
may  be  expected  to  exist  at  the  outcrops  of  these  beds  in 
certain  localities  along  the  range  where  the  dips  are  high, 
and  in  the  ravines. 

At  the  Graham  ore-bank  these  beds  are  hard  fossil  ore, 
16  inches  thick.  They  exist  on  the  mountain  dip  at  Logan 
Gap  and  at  Jack’s  Narrows,  near  Mt.  Union.  At  both 
these  points  they  are  of  sufficient  size  to  warrant  their  being 
worked  if  they  were  rich  enough  in  iron. 

Ferguson  Valley  Mines. 

Keever’ s Ore-hank  is  situated  in  a ravine  cut  through  the 
ore  ridge,  near  Robert  Mean’s  house,  about  2 miles  S.  W. 
of  Yeagertown. 

The  anticlinal  ridge  formed  by  the  Ore  sandstone  makes 
its  first  appearance  here,  and  rises  as  we  proceed  S.  W. 

A gangway  was  driven  on  the  N.  E.  dip  of  the  Sand 
Yein  ore-bed,  but  on  account  of  the  small  amount  of  breast 
obtained  the  work  was  abandoned.  The  ore-bed,  including 
the  impure  shaly  ore  at  the  bottom,  is  16  inches  thick.  It 
is  hard  fossil  ore  except  at  the  outcrop.  It  is  not  rich  in 
iron,  some  of  the  specimens  taken  from  the  bed  being  fossil- 
iferous  limestone. 
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This  opening  was  made  in  1870,  and  about  200  tons  of  ore 
were  sent  to  the  furnace  at  Lewistown. 

For  a mile  west  of  this  the  ore  ridge  remains  small, 
having  been  broken  down  by  erosion.  For  a considerable 
distance  W.  mining  has  been  done  on  the  FT.  E.  dip,  by 
means  of  “ s tripping.  ’ ’ 

The  dips  on  the  ore-bed  are  3o°  N.  E.,  and  20°  S.  W. 

The  section  exhibited  on  page  F.  68  shows  the  position 
of  the  beds  at  Keeper’s  ore-bank. 

The  Graham  Ore-hank,  (shown  in  section  on  page  F.  64, 
is  situated  in  a ravine  cut  through  the  ore  ridge  8|  miles  S. 
W.  of  Yeagertown. 

Three  fossil  ore-beds  are  exposed  in  this  ravine.  Two  of 
them,  lying  a few  feet  apart,  occur  above  the  Ore  sandstone, 
and  constitute  the  Sand  Vein  ore-bed.  They  have  both 
been  opened  on  the  S.  E.  dip,  where  the  upper  ore  is  20 
inches  thick,  and  the  lower  one  has  been  oiiened  on  the  N. 
AV.  dip.  The  line  of  the  north  outcrop  of  the  upper  bed 
passes  under  the  farm  house  in  the  ravine,  and  lies  close  to 
the  underlying  bed.  Twelve  hundred  feet  AV.  this  upper 
bed  was  shafted  upon  on  the  top  of  the  ridge,  and  a portion 
of  the  outcrop  was  stripped  for  ore,  which  “some  years  ago 
was  hauled  to  Hope  Furnace.”  The  bed  is  thicker  than  at 
its  outcrop  near  the  ravine. 

This  opening  was  made  in  1857,  and  worked  at  intervals 
until  1872. 

The  N.  dip  was  opened  in  1870,  and  a considerable  quantity 
of  ore  mined  therefrom.  From  4,000  to  5,000  tons  of  ore 
have  been  shipped  from  all  the  openings,  the  greater  quantity 
coming  from  the  S.  dip. 

The  bed  opened  is  the  SandA^ein.  It  is  from  14  to  18 
inches  thick,  with  about  4 inches  of  “Jack”  at  the  bottom. 

The  ore  is  a soft  fossil  on  the  S.  dip,  and  also  on  the  IST. 
dip,  at  the  water  level  of  the  ravine,  but  becomes  harder 
under  cover.  The  ore  from  the  openings  was  used  at  Emma 
Furnace,  Logan,  4 miles  distant,  being  hauled  there  in 
wagons.  Two  and  a half  tons  of  this  ore  are  said  to  have 
been  used  for  a ton  of  iron. 
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The  ore  measures  have  a regular  X.  W.  dip  of  58°,  but  the 
S.  E.  dip  changes  suddenly  from  10°  to  30°. 

The  third  and  lowest  bed  contains  a fair  quality  of  ore. 

It  is  one  of  the  Danville  ore-beds.  It  lies  under  the  ore 
sandstone,  and  is  exposed  on  the  crest  of  the  anticlinal. 
On  the  N.  dip,  in  a ravine  60  feet  to  the  right  of  the  base 
of  the  hill,  it  was  shafted  upon,  and  found  to  be  a bed  16 
inches  thick,  containing  hard  fossil  ore  at  the  outcrop.  This 
bed  corresponds  to  the  Danville  ore-bed  exposed  at  Logan 
Gap  as  a hard  fossiliferous  limestone. 

Joseph  Snyder’s  Ore-tank,  in  a ravine  4^ miles  S.  W.  from 
Yeagertown.  The  opening  is  made  on  the  Sand  Vein  ore- 
bed,  at  water  level,  where  it  dips  65°  S.  E.  It  was  made 
in  1845,  and  a small  quantity  of  ore  was  sent  to  Lewis- 
town.  No  work  has  been  done  since  that  time.  “The  ore- 
bed  was  18  inches  thick,  and  the  ore  was  pronounced  good.” 

The  outcrop  of  the  bed  indicates  a good  seam  of  medium 
soft  ore.  It  continues  S.  W.  along  the  flank  of  the  ridge, 
where  from  25  to  40  yards  of  breast  can  be  obtained. 

The  Upper  Clinton  fossfl.  ore  shales  are  yellow,  and 
correspond  in  thickness  to  those  at  Logan  Gap.  The  north 
dip  of  the  ridge  contains  shales  of  the  same  character. 

The  anticlinal  of  the  ore  ridge  has  risen  high  enough  to 
expose  nearly  300  feet  of  Lower  Clinton  shales  under  the 
ore  sandstone. 

The  ravine,  in  which  this  opening  is  located,  heads  in  the 
terrace  of  the  mountain,  and  cuts  diagonally  S.  E.  across 
the  measures.  It  affords  opportunity  for  opening  the  ore- 
beds -on  three  dips,  the  mountain  dip,  (S.)  and  the  N.  and 
S.  dips  of  the  ore  ridge  anticlinal. 

The  outcroppings  on  the  N.  dip  of  the  ore  ridge  show  the 
existence  of  the  Sand  Yein  ore-bed.  The  Danville  ore- 
beds  are  not  exposed. 

John  Couples’  Ore-tank  is  about  6 miles  S.  W.  from  Yea- 
gertown, in  a ravine  through  the  ore  ridge.  The  opening 
was  made  by  John  Couples.  It  is  not  worked  at  present. 

It  is  on  the  S.  E.  dip  of  the  Sand  Vein  ore-bed.  The  Dan- 
ville ore-beds  have  not  been  proven. 

5— F. 


66  F.  EEPOKT  OF  PROGRESS.  J.  II.  DEWEES,  1876. 

The  Ore  sandstone  dips  30°  N.,  being  mncli  flatter  than 
east  of  here.  It  crops  out  upon  the  ridge  at  an  elevation 
nearly  equal  fo  that  of  the  terrace  of  Jack’s  mountain. 

The  indications  are  that  a large  quantity  of  fossil  ore 
could  be  economically  mined  from  the  synclinal  between 
the  ore  ridge  and  the  mountain. 

The  anticlinal  of  the  ore  ridge  has  continued  rising,  and 
at  this  ravine  has  almost  brought  the  Medina  Sandstone  up 
to  daylight.  W est  of  here  the  flexure  subsides,  and  soon 
puts  the  ore-beds  and  succeeding  rocks  under  the  surface. 

The  ore  ridge  has  a wide  top,  being  increased  in  ^\ddth  by 
the  addition  of  a roll  producing  a second  anticlinal  in  the 
ridge.  This  anticlinal,  here  flrst  exjiosed,  increases  toward 
the  south-west. 

The  McKee  Ore-banJi  is  in  a ravine  through  the  Ferguson 
Valley  Ore  Ridge,  7 miles  S.  W.  from  Yeagertown. 

At  this  ravine,  the  two  anticlinals  of  the  ore  ridge  are 
separated  by  a pronounced  synclinal  flexure.  In  proceed- 
ing S.  AV.  all  of  these  flexures  sink  very  rapidly.  The 
effect  of  this  will  be  readily  understood  by  a comparison  of 
the  McKee  and  McVeytown  Sections.  (See  Plates.) 

The  INIcKee  Section  shows  the  fossil  Ore-beds,  Ore  sand- 
stone, &c.,  lying  above  water  level  in  the  ore  ridge  syncli- 
nal. (See  Plate.) 

Openings  or  shaftings  have  been  made  on  both  dips  of 
each  anticlinal.  They  are  all  on  the  Sand  Vein  ore-bed, 
as  no  outcrops  of  the  Danville  ore-beds,  or  the  Danville  ore- 
beds  rock  are  visible.  It  is  fair,  however,  to  presume  that 
the  Danville  ore-beds  do  exist,  their  presence  having ‘been 
2iroven  at  the  Graham  ore-bank,  corresponding  with  beds 
in  Logan  Gap. 

The  Ore  sandstone  is  from  15  to  20  feet  thick  and  is  much 
broken,  except  in  the  ore  ridge  synclinal,  where  it  is  more 
massive.  The  broken  condition  of  the  Ore  sandstone  on  the 
south  dip  of  the  south  anticlinal  may  cause  the  ore  in  the 
Danville  beds  to  be  soft  fossil. 

The  sand  rock  under  the  Sand  Vein  ore-bed,  which  is 
oiiened  on  the  S.  dij)  of  the  southern  anticlinal,  is  a fragile. 
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coarse-grained,  brown  rock,  containing  a considerable 
quantity  of  iron.  Where  opened  on  the  N.  diji  of  this 
same  anticlinal  it  is  hard,  Avith  the  upper  surface  very 
smooth,  and  above  it  lie  several  inches  of  a mottled  purple 
and  white  rock.  The  bed  is  about  3 feet  thick,  and  is  re- 
moved in  di’iving  the  gangways. 

The  S.  dip  of  the  southern  anticlinal  is  53°.  The  Sand 
V ein  ore-bed  has  been  opened  on  this  dip.  Several  hundred 
yards  of  gangway  Avere  driven  on  both  the  east  and  west 
sides  of  the  ravine. 

The  East  gangway  is  now  (1874)  lying  idle,  and  the  roof 
has  fallen  in  at  the  mouth  of  the  di’ift.  The  west  side  is 
being  AAmrked  “light-handed.” 

The  IN’,  dip  of  the  soutliern  anticlinal  is  23°.  It  is  also 
opened  by  a gangAvay,  which  has  been  driven  about  100 
yards.  On  both  dips  of  this  anticlinal  the  Sand  Vein  ore- 
bed  is  from  12  to  18  inches  thick. 

The  S.  dip  of  the  northern  anticlinal  is  50°.  A shaft  sunk 
on  the  Sand  Vein  ore-bed  proved  it  a seam  of  good  ore,  8 
to  10  inches  thick. 


The  N.  dip  of  this  anticlinal  is  about  45°.  A shaft  was 
sunk  south  of  James  Shahen’s  house,  and  proved  the  same 
bed  about  12  inches  thick. 


The  S.  dip  in  the  mountain  terrace  is  30°. 

Diggings  in  search  of  ore  have  been  made  in  the  ravine, 
in  the  line  of  the  ridge  synclinal,  but  they  are  all  too  Ioaa^, 
being  under  the  Ore  sandstone  and  the  Danville  ore-beds. 

Several  thousand  tons  of  ore  liaAm  been  shipped  from  the 
southern  openings,  and  200  tons  from  the  north  opening. 

A specimen  of  the  loAver  6 or  8 inches  of  the  Sand  Vein 
ore-bed  from  the  S.  dip  of  the  S.  anticlinal,  yielded  : 


Iron, 16.000 

Sulphur,  024 

Phosphorus, 230 

lusoluble  residue, 58.370 

“Iiilerior  fossil  ore  (‘Jack’),  compact,  highly  silicious,  and  of  alight  brown 
color.”  (A.  S.  McCreath.) 


A specimen  of  the  upper  10  or  12  inches  of  the  same  bed, 
yielded  upon  analysis  : 
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Iron, 36.400 

Suljjhur, 017 

Phosphorus, 184 

Insoluble  residue, 35.200 


(A.  S.  McCreath.) 

Tlie  proper  proportions  of  tlie  njiper  and  lower  benches 
of  the  same  lied  were  mixed,  and  yielded  : 


Sesquioxide  of  iron, 42.857 

Alumina, ■ 7.816 

Oxide  of  manganese, 093 

Dime, 448 

Magnesia, 738 

Phosphoric  acid,  547 

Sulphuric  acid, 122 

Water,  .5..500 

Insoluble  residue, 41.500 


99.631 


Iron, 30.O00 

Sulphur, 048 

Phosphorus, 239 


(A.  S.  McCreath.) 

Another  analysis  of  ore,  taken  from  the  gangway  of 
the  N.  dip  of  the  S.  anticlinal  of  McKee  ore  bank;  The  ore 
is  a delicate  pink  fossil,  somewhat  argillaceous  and  slaty 
in  structure.  Bed  12  to  14  inches  thick,  the  upper  8 or  10 
inches  being  of  a much  better  quality  than  the  lower  portion ; 


Iron, 44.400 

Sulphur, 028 

Phosphorus, 115 

Insoluble  residue 28.880 


(A.  S.  McCreath.) 

Analysis  of  fossil  ore  from  the  Sand  Vein  bed  on  James 
Shehan’s  projierty,  from  the  N.  dip  of  the  K.  anticlinal. 
The  ore  is  comjiact,  sandy  and  of  a deep  red  color.  Bed  12 


inches  thick. 

Iron,  34.000 

Sulphur,  018 

Phosphorus, 124 

Insoluble  residue, 35.480 


(A.  S.  McCreath.) 

John  Shaken' s Ore-banh  is  in  a ravine,  a 4'  mile  W.  of  the 
McKee  ore-bank.  The  ridge  synclinal  has  sunk  so  that  the 
ore-bed  may  be  opened  in  it,  at  water  level  of  the  ravine. 
The  N.  dip  of  the  S.  anticlinal  is  ojiened  ])y  a.  slope  driven 
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at  right  angles  to  the  measures  through  the  Upper  CLintou 
fossil  ore  shales,  affording  a short  breast.  The  Sand 
Vein  ore-bed  is  about  16  inches  thick.  About  75  tons  of 
ore  were  shipped  from  this  opening.  It  was  made  by  Robert 
Crumm  in  the  winter  of  1873—1. 

The  synclinals  and  anticlinals  are  the  same  here  as  at  Mc- 
Kee’s ore-bank,  and  there  is  every  reason  to  suppose  that 
the  ore-bed  will  prove  as  thick  and  of  as  good  quality. 

The  anticlinals  continue  to  sink  westward.  They  are 
again  cut  by  a ra\dne  on  the  property  of  John  Rothrock. 
Openings  have  been  made  on  the  S.  anticlinal,  in  both  the 
east  and  the  west  sides  of  this  ravine. 

The  IN’,  anticlinal  forms  a ridge  between  these  openings 
and  Jack’s  mountain. 

McCord  and  Rothrock  Ore-banks  are  about  8^  miles  S. 
W.  from  Yeagertown,  in  the  first  ravine  west  of  John  Sha- 
hen’s  ore-bank. 

The  two  anticlinals  appear,  stiR  sinking  toward  the  south- 
west. The  ravine  cuts  through  the  S.  dip  of  the  Y.  anti- 
clinal and  both  dips  of  the  southern  anticlinal,  but  leaves 
the  N.  dip  of  the  northern  flexure  unbroken. 

The  sinking  of  the  anticlinals  toward  the  west  has  in- 
creased the  dip  of  the  measures,  excepting  the  S.  dip  of  the 
S.  anticlinal,  which  is  37°,  being  16°  less  than  at  the  McKee 
ore-bank.  The  Y.  dip  of  this  anticlinal  is  75°.  The  S.  dip 
of  the  N.  anticlinal  is  80°,  and  the  Y.  dip  is  from  35°  to  40°. 

The  base  of  the  ridge,  containing  the  two  anticlinals,  is 
over  2,000  feet  wide.  The  Lower  Clinton  shales  fonn  the 
crest  of  the  anticlinals. 

The  S.  dip  of  the  S.  anticlinal  was  opened  and  worked 
“fifteen  or  twenty  years  ago”  by  Charles  True.  Some  of 
the  ore  was  shipped  to  Hope  Furnace,  and  some  sent  to 
Hancock  and  Foley,  Danville.  “ The  ore-bed  is  14  inches 
thick.”  The  Sand-rock  contained  so  much  Ron  as  to  induce 
some  persons  to  mix  it  with  the  ore  ; this  resulted  in  the 
condemnation  of  the  ore  as  containing  too  much  sand. 

Openings  have  been  made  on  the  W.  side  of  the  ravine, 
by  John  McCord,  and  ore  is  now  being  mined  from  a N.  dqi 
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of  80°.  In  order  to  gain  height  of  breast,  a tunnel  about  50 
feet  long  was  driven  under  the  Sand  Vein  ore-bed,  in 
the  direction  of  the  rise  of  the  creek.  Over  250  yards  of 
gangway  have  been  driven  on  a 14  inch  bed  of  ore.  The 
gangway  is  5 feet  high  and  4i  feet  wide  at  the  base.  The 
railroad  gauge  is  22  inches,  and  the  cars  contain  about  1,400 
pounds  of  ore. 

The  ore  is  a medium  soft  fossil,  of  good  quality.  Streaks 
of  shale  occur  in  the  bed. 

The  Sand-rock  is  ferruginous  for  about  6 inches  under  the 
ore-bed,  below  which  it  is  more  argillaceous. 

Over  the  ore  bed,  along  the  line  of  the  gangway,  is  a thin 
bed  of  fossiliferons  limestone,  which  changes  with  the  ore 
in  the  gangway.  Thus,  when  the  ore  in  the  bed  is  soft,  the 
overlying  limestone  changes  to  a thin  bed  of  ore,  and  when 
the  ore  in  the  lower  bed  is  hard  the  overlying  bed  is  a 
fossiliferons  limestone. 

There  is  a slip  in  the  ore-bed,  within  50  yards  of  the  face 
of  the  gangway,  causing  a break  in  the  overlying  rock  and 
shales.  After  this  the  ore  becomes  a hard  fossil  at  the  level 
of  the  gangway.  The  gangway  was  raised,  following  the 
soft  fossil  ore,  which  rises  to  the  S.  W. 

The  S.  di]i  of  the  hi.  anticlinal  is  opened  by  means  of  a 
tunnel  100  yards  in  length,  driven  through  the  Upj)er  Clin- 
ton limestone  and  the  Uiiper  Clinton  fossil  ore  shale. 
This  was  done  to  gain  height  of  breast. 

Tlie  Sand  Vein  ore-bed  is  the  one  cut.  The  Danville  beds, 
if  they  exist  at  all,  are  so  small  that  they  were  not  con- 
sidered of  sufficient  imjiortance  to  open.  It  is  probable, 
however,  that  if  the  Danville  beds  do  exist  on  at  this  place, 
they  contain  soft  fossil  ore,  near  their  outcrop. 

There  is  a thin  bed  of  sand  under  the  ore-bed,  which  is 
sometimes  mined  with  it.  The  ore  is  soft  and  changeable  in 
quality.  Tlie  dip  is  very  steep,  and  in  some  places  reversed. 
To  the  south-west  this  may  change,  as  the  rock  is  consider- 
ably contorted,  owing  to  the  rapid  sinking  of  the  anticlinal. 

The  Sand  Vein  bed  has  been  proven  on  three  different 
dips  to  be  14  inches  thick.  The  north  dqi  of  the  mountain 
synclinal  has  not  been  opened. 
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The  Upper  Clinton  fossil  ore  shale  is  yellow  or  buff  on 
the  high  clips.  The  lower  portion  of  the  Clinton  limestone 
is  very  massive. 

Several  thousand  tons  of  ore  have  been  shipped  from  the 
N.  dip  of  the  S.  synclinal.  A sample  specimen  of  ore  from 
this  opening,  yielded : 


Iron, 42.300 

Sulphur, 010 

Pliosphorus, 510 

Insoluble  residue, 2A930 


(A.  S.  McCroath.) 

Analysis  of  specimen  from  the  S.  dip  of  the  A.  anti- 
clinal. The  ore  beds  are  faulty  and  poor.  Dip  in  part  re- 


versed ; 

Iron, 27.500 

Sulphur, Trace. 

Phosphorus, 206 

Insoluble  residue,  43.110 


(A.  S.  McCreath.) 

The  Ore  sandstone  is  from  20  to  25  feet  thick.  Under 
the  Sand  rock  there  is  a bed  from  4 to  6 inches  thick  of 
soft,  porous,  light  ore,  of  superior  quality.  This  ore  bed 
is  composed  of  small  fossils.  It  is  found  in  other  places, 
as  at  Keever’s  ore-bank.  A sample  specimen,  analyzed. 


yielded : 

Iron, 59.100 

Sulphur, Trace. 

Phosphorus, 110 

Insoluble  residue,  7.470 


“ This  ore  is  exceedingly  tough,  of  abro^vn  color,  and  an  earthy  appearance.” 

( A.  S.  McCreath.) 

The  north  dip  of  the  south  anticlinal  is  opened  on  the 
east  side  of  the  ravine,  on  the  property  of  John  Rothrock. 
It  was  first  opened  in  1870,  by  James  Shaken,  junior,  for 
Joseph  Ruble.  Tlie  ore-bed  is  from  14  to  16  inches  thick. 
About  3,000  tons  of  ore  have  been  shipped  from  here. 

The  ore  is  compact,  of  a brown  color,  slaty  structure,  and 
contains  numerous  particles  of  specular  iron. 

Analysis  of  sample  specimen. 


Iron, 41.700 

Sulphur, 034 

Phosphorus, .212 

Insoluble  residue, 27.040 


(S.  A.  Ford.) 
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The  S.  dip  of  the  N.  anticlinal  was  also  opened  on  the 
E.  side  of  the  ravine,  but  no  ore  was  shipped  therefrom. 
The  size  of  the  ore-bed  is  not  certainly  known,  the  works 
having  fallen  in. 

John  Kinzer  Ore- Bank.  In  a ravine,  a i mile  S.  W.  of 
the  McCord  ore-bank,  the  Sand  Yein  ore  bed  has  been 
opened  on  the  N . dip  (65°)  of  the  S.  anticlinal,  producing 
soft  fossil  ore. 

A gangway  was  driven  40  or  50  yards  to  the  E.,  and  ore- 
is  being  mined  at  the  present  time.  A small  quantity  has 
been  hauled  to  the  canal  for  shipment. 

The  gangway  driven  is  too  small  for  the  future  working 
of  the  bed.  The  ore-bed  is  from  12  to  14  inches  thick,  and 
contains  a fair  quality  of  soft  fossil  ore.  On  the  bottom  of 
the  bed  is  a thin  seam  of  gangue  or  “Jack.” 

Analysis  of  a sample  specimen  yielded  : 


Iron, 39.800 

Sulphur, Oil 

Phosphorus, 231 

Insoluble  residue, 31. SCO 


“ The  ore  is  compact,  iron-rust  color,  with  a tendency  to  break  into  blocks.” 

( A.  S.  McCreath.) 

On  the  S.  dip  of  35°  of  the  S.  anticlinal,  between  the 
McCord  ore-bank  and  Kinzer’ s ore-bank,  there  are  two 
cross-cuts  driven  through  the  Upper  Clinton  shales  to  the 
Sand  Vein  bed.  The  ore  is  a hard  fossil.  The  bed  is 
from  12  to  14  inches  thick.  Only  a small  quantity  of  orn 
has  been  mined. 

“ Prom  one  of  the  cross-cuts  the  Hope  Furnace  Compa- 
ny mined  ore,  which  was  of  a fair  quality.” 

The  same  bed  was  opened  on  the  west  side  of  Kinzer’ s 
ravine,  in  1871,  but  it  is  too  small  and  poor  for  profitable 
working. 

There  are  no  oj)enings  on  any  other  of  the  dips  of  the 
two  anticlinals,  except  a shaft  east  of  this  ravine,  on  the 
H.  dij)  of  the  FT.  anticlinal. 

The  Danville  ore-heds  have  not  been  opened,  though  the 
altered  fossil  ore  scattered  on  the  surface,  over  the  Lower 
Clinton  shales,  is  evidence  of  them  existence. 
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The  Ore  sandstone  is  from  20  to  22  feet  thick.  Tlie  S. 
anticlinal  is  low,  and  the  Ore  sandstone  forms  an  arch  in 
the  ravine  about  75  feet  high. 

The  S.  dip  of  the  1ST.  anticlinal  is  from  80°  to  90°,  and  the 
N.  dip  is  from  35°  to  40°. 

Both  anticlinals  sink  rapidly  toward  the  W.  In  a short 
distance  the  Ore  sandstone  on  the  southern  flexure  passes 
under  the  Upper  Clinton  shales. 

In  a ravine  through  the  IS",  anticlinal,  on  the  property  of 
Michael  Aultz,  a gangway  has  been  driven  westward  for 
some  distance,  in  the  Upper  Clinton  fossil  ore  shales. 
This  gangway  was  abandoned  because  it  did  not  strike  the 
Sand  Vein  ore-bed,  the  opening  being  too  far  south. 

The  depth  of  natural  drainage  is  very  slight,  consequently 
there  cannot  be  a great  depth  of  soft  ore. 

A considerable  amount  of  breast  could  be  obtained  on  the 
N.  dip  of  the  mountain  synclinal  in  this  same  ravine,  by 
driving  a cross-cut  from  a lower  level  on  the  IF.  side  of  the 
ravine  cutting  the  N.  dip  of  the  Sand  V ein  ore-bed. 

From  a cross-cut,  driven  at  a higher  level  through  the  yel- 
low shales,  ore  has  been  obtained.  The  bed  is  said  to  be 
small.  The  Danville  ore-beds  are  not  proven.  Should 
they  prove  of  sufficient  size,  there  is  enough  breast  on  these 
beds  to  permit  profitabte  working. 

John  Allen  Ore-hanh.  About  J of  a mile  W.  from  Mi- 
chael Aultz’  house,  in  a deep  ravine. 

To  reach  the  N.  dip  of  the  mountain  synclinal,  it  is  nec- 
essary to  drive  N.  under  the  Ore  sandstone,  and  through 
the  ddbris  of  the  ravine — an  expensive  jirocess.  A long 
breast  could  be  obtained  from  this  level,  as  is  the  case  in  all 
the  ravines  from  Michael  Aultz’  west  to  the  terminus  of  the 
ridge.  The  Ore  sandstone  crops  out  about  40  feet  above 
the  ravine,  on  the  S.  slope  of  the  ridge. 

The  dips  of  the  Ore  sandstone  are  high,  corresponding  to 
the  dips  of  the  anticlinal  in  Ferguson  Valley  north  of  Mc- 
Veytovm  Gap.  A short  distance  W.  the  Ore  sandstone  dis- 
appears beneath  the  Upper  Clinton  shales.  (See  McVey- 
town  Section  Plate.) 
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At  Peier  Rush’s  house  the  ore  ridge  becomes  impercepti- 
ble, being  covered  by  the  Clinton  Red  shales  and  the  Clin- 
ton limestone.  The  shales  pass  behind  and  in  front  of  the 
house.  The  measures  dip  50°  S. 

The  mountain  synclinal  continues  S.  W.  from  this  point, 
mth  only  the  S.  dip  of  the  Ore  sandstone  crojoping  out  on 
the  terrace  of  Jack’s  mountain. 

Throughout  the  entire  length  of  the  ore  ridge,  the  analy- 
ses of  the  Sand  Vein  ore-bed,  the  only  one  which  has  been 
mined,  show  a large  percentage  of  phosphorus  and  insoluble 
residue. 


Fl(j.  10  {see  page  7S  F.)  Section  of  Clinton  rocks. 


Fig.  10. 


Upper  Clinton  fossil-ore  snaie; 


54' 


}9;  j Ore-sandstone, 


Siliceous  shale ; 


24' 


Danville-ore  group  ; 12' 

Lower  Clirton  shale.  The  upper  30'  contains  many  tliin 
beds  of  fossiliforous  limestone. 

Vai'iegated  shale. 

Upper  Clinton  red-shale,  (with  one  fossil  ore  bed,)  260 
Upper  Clinton  lime-shale ; 160 
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Chapter  VII. 

Mines  in  ridges  between 
Ferguson  Valley  and  Lewistown. 

Moore  Ore-banlc.  On  the  S.  dip  of  the  Marcellas  ore-bed, 
in  the  “Squaw  Hollow  Synclinal,”  3 miles  N.  W.  from 
Lewistown.  It  was  opened  by  the  Logan  Iron  and  Steel 
Company  in  1871  (?),  by  whom  it  has  since  been  worked. 

The  ore  is  a bro\vn  hematite,  the  carbonate  not  having 
been  reached  at  the  present  depth  of  the  mine  (82  feet.) 

The  follovdng  is  an  analysis  of  a specimen  of  this  ore  : 

Iron, 44.700 

Sulphur,  008 

Phosphorus, 165 

Insoluble  residue, 19.950 

“ Limonite,  compact,  with  adhering  clay.  The  structure  somewhat  lami- 
nated, part  of  the  ore  being  beautifully  stalactitic.”  (A.  S.  McCreath.) 

The  ore  bed  has  proved  very  good.  It  contains  from  3 to 
6 feet  of  ore,  and  at  one  point  is  said  to  be  1C  feet  thick. 
At  the  present  end  of  the  East  gangway  the  bed  is  but  2 
feet  thick. 

The  dip  at  the  opening  is  overturned.  The  bed  starts  at 
the  outcrop  with  a gentle  dip  S.,  which  gradually  increases, 
becoming  perpendicular  at  40  feet  below  the  surface.  At 

the  bottom  of  the  mine,  82  feet  below  the  surface,  the  bed 

stands  on  an  overturned  dip  of  80°  H. 

A perpendicular  shaft  was  sunk  N.  of  the  outcroii,  striking 
the  bed  at  about  70  feet  from  the  surface.  The  mine  has 
been  worked  in  two  lifts,  the  upper  lift  being  the  first 
worked  out. 

Squaw  Hollow  Synclinal.  South  dip,  1 mile  N.  W.  from 
Lewistown.  The  Marcellus  ore-bed  has  here  been  opened. 
It  proved  to  be  a bed  of  workable  size,  containing  a good 
quality  of  ore. 

Fifty  feet  below  the  outcrop  of  the  bed,  there  was  a carbon- 
ate ore,  imbedded  in  clay.  An  analysis  of  the  ore,  and  also 
of  the  surrounding  clay  is  here  given. 
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Carbonate  Iron  Ore^  hard,  compact,  steel  gray  in  color, 
and  of  a conchoid, at  fracture  : 


Protoxide  of  iron, ; . 48.857 

Sesquioxide  of  iron, 825 

Bisulphide  of  iron, 262 

Alumina, 2.240 

Protoxide  of  manganese,  ....  1.625 

Lime, 4.536 

IMagnesia, 569 

Phospliorio  acid,  1.314 


Sulphuric  acid,  133 

Carbonic  acid,  32.650 

Water, .368 

Organic  matter, 360 

Insoluble  residue, 6.410 


100.149 


Iron, 38.700 

Sulphur,  192 

Phosphorus, 574 


(A.  S.  McCreath.) 


Analysis  of  the  Clay : 


Silica, 76.100 

Alumina, 10.040 

Protoxide  of  iron,  . 3.493 

Bisulphide  of  iron,  043 

Lime,  . 683 

Magnesia, 1.419 

Sulphuric  acid,  151 

Alkalies, 2.460 

Water, 5.390 

Organic  matter, 110 


99.889 

(A.  S.  McCreath.) 

Analysis  of  Limonite,  containing  cavities  filled  with 
ferruginous  clay.  From  near  the  outcrop  of  the  ore-bed, 
in  the  same  shaft  as  above  : 


Sesquioxdde  of  iron, 62.143 

Alumina,  3.795 

Oxide  of  manganese, 651 

Lime, 722 

Magnesia, 360 

Phosphoric  acid,  1.362 

Sulijhuric  acid, 053 

Water, 11.390 

Insoluble  residue, 19.690 


99.166 

Iron,  43.500 

Sulphur, 021 

Phosphorus, 595 


(A.  S.  McCreath.) 
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Analysis  of  a light  drown  argillaceous  ore  from  the 
Corniferous  shales,  {Schoharie  Grit,)  in  the  same  syucli- 
nal,  1 mile  N.  TF.  from  Lewistown  : 


Iron, 

Sulphur, 

Phosphorus,  . . . 
Insoluble  residue. 


25.000 

257 

688 

47.230 

(A.  S.  McCreath.) 


Minehart  Ore-hank.  Four  miles  S.  W.  from  Lewistown, 
on  the  S.  dip  of  the  main  synclinal,  S.  of  “Prospect 
Rock.”  ( See  Lewistown  Section  plate.) 

This  ore-bank  was  opened  15  years  ago  by  John  Minehart. 
It  is  now  owned  by  the  Grlamorgan  Iron  Company.  “Sev- 
eral thousand  tons  of  the  ore  from  this  bank  have  been  used 
for  making  iron.” 

The  Oriskany  sandstone  lies  on  a flat  dip,  is  much  con- 
torted, and  contains  bowls  or  cavities  on  the  upper  surface. 
These  bowls  are  filled  with  light  colored  clay  derived 
from  the  Corniferous  shales,  and  a silicious  ore  which  has 
been  mined  and  used  in  small  quantities  in  the  furnaces  of 
the  Grlamorgan  Iron  Company,  at  Lewistown.* 

The  ore-bed  is  from  6 inches  to  3 feet  thick.  A specimen 
yielded,  upon  analysis : 

Iron, 26.000 

Sulphur, 046 

Phosphorus, 588 

Insoluble  residue,  47.232 

“ Limonite,  silicious,  with  adhering  clay ; structure,  laminated ; color, 

chocolate  brown.”  ( S.  A.  Ford.) 

The  sandstone  under  the  ore  contains  various  quantities 
of  iron.  Some  of  it  is  quite  rich,  but  too  silicious  for  use 
in  the  furnace. 


The  same  condition  of  the  sandstone  exists  on  the  iST.  dip 
of  the  anticlinal  opposite  the  Minehart  ore-bank,  as  has 
been  demonstrated  in  several  shafts  sunk.  The  fact  should 
be  noticed,  that  the  above  condition  of  the  sandstone  differs 
greatly  from  that  of  the  iST.  dip  of  the  same  synclinal, 
where  an  extensive  bed  of  pure  white  sand  is  mined  by  the 
Juniata  Sand  Company. 


*For  description  of  Glamorgan  Iron  Company’s  Fm-naces  see  p.  142. 
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Juniata  Sand  Company's  Mine.  A.  J.  Kuhn,  Manager. 
This  mine  is  4 miles  S.  W.  of  Lewistown,  on  the  N.  clip  of 
the  Oi'iskany  sandstone,  in  the  main  synclinal  S.  of  “Pros- 
pect Pock.”  ( See  Lewistown  Section  Plate.) 

There  is  a bed  of  pure  white  sand  from  90  to  100  feet 
thick.  ‘ ‘ At  one  i)oint  it  is  but  40  feet  thick,  the  rest  being- 
discolored  by  oxide  of  iron  and  rendered  useless  for  the 
manufacture  of  glass.” 

Gaps  in  the  ridge  are  of  rare  occurrence,  but  Avhere  they 
do  occur  the  sand  is  discolored  by  oxide  of  iron. 

A layer  of  yellow  sand  12  to  18  feet  thick  occupies  the 
top  of  the  formation. 

Wlien  the  mine  was  first  opened,  the  sand  was  worked 
out  toward  the  outcrop  of  the  bed,  leaving  enough  roof  to 
prevent  the  surface  falling  in,  and  to  keep  water  out  of  the 
mine.  Subsequently  the  workings  were  changed  to  a point 
30  feet  lower,  and  the  bed  opened  by  means  of  a tunnel 
driven  north  through  the  Oriskany  shales,  which  dip  46° 
to  the  N.  W.  This  tunnel  is  about  250  feet  long 

From  the  tunnel,  gangways  are  driven  400  feet  S.  W.  and 
100  feet  N.  E. 

The  main  gangways  are  from  15  to  18  feet  wide,  and  15  feet 
high,  leaving  about  fifteen  feet  betAveen  them  and  tlie  old 
workings.  The  top  is  supported  by  heavy  timbers.  The 
gang-Avay  narrows  at  the  toj),  and,  in  addition  to  the  heavy 
cap  timbers,  it  is  lagged  and  packed  to  prevent  the  sand 
from  moving. 

The  roof  is  very  treacherous.  It  is  liable  to  fall  from 
small  pockets  on  account  of  the  cleavage  planes  running  ir- 
regularly. 

At  McYeytown  the  necessity  for  timbering  is  not  so 
great,  because  the  mode  of  working  is  different.  The  gang- 
Avay  is  more  arching  and  not  so  high.  The  deposit  of  sand 
is  also  more  solid,  and  less  liable  to  give  AAmy  than  at  this 
mine. 

Chambers  of  various  sizes  are  driven  right  and  left  from 
the  main  gangivays  at  right  angles  to  it.  Pillars  of  sand 
rock  are  left  standing  betAveen  the  chambers  to  support  the 
roof. 


LEWISTOWJJ'  EIDGES. 


P.  79 


The  chambers  are  from  20  to  25  feet  long,  the  length  be- 
ing regulated  by  the  quality  of  the  sand.  When  the  sand 
contains  oxide  of  iron,  even  in  small  quantities,  it  becomes 
unfit  for  use  as  fine  glass  sand,  and  is  not  mined. 

When  it  becomes  necessary  it  is  proposed  to  drive  a tun- 
nel still  lower  on  the  slope  of  the  hill,  which  will  cut 
through  the  Lewisto’wn  lime  shales,  in  addition  to  the  meas- 
ures cut  by  the  present  tunnel.  It  'will  be  a long  time, 
however,  before  the  great  quantity  of  sand  on  the  present 
level  can  be  worked  out. 

The  sand-rock  requires  to  be  blasted  in  mining,  but  in 
falling  it  breaks  to  fine  sand,  which  needs  only  to  be  washed 
to  be  prepared  for  market.  The  mine  is  supplied  with  a 
raih’oad  track  and  cars  for  moving  the  sand  to  the  Avashing- 
house. 

The  following  analysis  of  sand  from  this  mine,  shows  its 


general  character : 

Silica,  98.84 

Alumina, .17 

Oxide  of  iron, .34 

Oxide  of  manganese, Traces. 

Lime, ‘ 

Magnesia, “ 

Loss  on  ignition, .23 


99.58 

( A.  S.  McCreath.) 

At  the  washing-house,  the  sand  is  throAvn  into  an  iron 
bowl,  Avhere  it  is  agitated  by  arms  attached  to  a revolving- 
horizontal  beam.  From  this  bofvl  it  passes  into  an  octago- 
nal screen  of  wire  cloth,  2 feet  in  diameter.  The  water, 
passing  through  the  screen,  carries  the  sand  with  it  into  a 
trough  or  box  a few  feet  below. 

The  sand  settles  to  the  bottom  of  the  box.  The  water 

wastes'''’  over  the  top  of  it,  and  carries  away  the  white 
clay,  Avhich  exists  in  the  sand  in  small  quantities.  Through 
this  trough  or  box  passes  an  elevator,  made  of  gum-belting 
8 or  10  inches  wide,  with  the  boxes  or  scrapers  on  the 
lower  side. 

This  elevator  runs  on  an  inclined  plane,  sloping  18°,  at 
the  rate  of  9^  feet  per  minute,  and  carries  the  sand  high 
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enough  to  drop  it  into  another  trough  at  the  level  of  the 
next  door.  A small  stream  of  water  is  passed  through  the 
sand  in  this  trough,  when  it  is  again  elevated  by  the  same 
process  as  before,  and  carried  the  length  of  the  building  to 
the  “drying  house.”  The  whole  distance  from  the  “tip 
house”  to  the  “ drying  house”  is  about  100  feet. 

The  elevators  are  carried  over  pulleys,  and  the  sand  is 
pushed  along  on  a smooth  board  surface  by  the  scrapers 
attached  to  the  lower  side  of  the  belting. 

The  engine  used  to  drive  this  machinery  has  a cylinder  9 
inches  in  diameter,  with  a 22  inch  stroke,  and  a driving 
wheel  6 feet  in  diameter,  which  is  run  at  15  revolutions  per 
minute. 

The  drying  house  is  over  one  hundred  feet  long,  part  of 
it  being  used  for  drying,  and  part  for  storing  sand.  The 
heat  for  drying  is  generated  by  three  furnaces,  each  with  a 
lire  surface  of  26x36  inches.  These  three  furnaces  consume 
about  one  ton  of  bituminous  coal  per  day.  The  sand  is 
spread  upon  a floor,  under  which  pass  fines  connected  with 
the  furnaces,  and  is  there  thoroughly  dried,  ready  for 
market. 

The  top  of  the  drying  floor  is  3 inches  fire  clay. 

Under  that  are  laid,  . ...  3 “ sand. 


This  floor  becomes  heated  by  the  hot  air  from  the  furnaces 
passing  under  it,  and  it  parts  with  the  heat  very  gradually, 

■ thus  making  a good  drying  surface. 

About  30  tons  of  sand  per  day  are  prepared  for  the  market. 
Tliis  quantity  could  readily  be  increased. 

The  sand  is  conveyed  to  the  Granville  R.  R.  Station  by 
means  of  one  of  Hodgeson’s  patent  tramways,  1^  miles 
long. 

The  following  description  of  the  tramway  is  from  a note 
by  E.  Gybbon  Spillsbury,  published  in  the  Engineering  and 
Mining  Journal  of  November  17,  1877  : 

Tile  mine  lies  65  meters  above  the  level  of  the  railroad. 
Tlie  tramway  has  been  constructed  across  the  canal  and  the 


. . 6 

. . 1 

. . 10 


clay, 
fire-clay, 
stone,  on  edge. 
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Juniata  River,  which  latter,  on  the  line  of  the  tramway,  is 
a little  over  277  meters  (850')  wide.  This  necessitated  the 
erection  of  a center  pier  to  support  the  rope  on  such  a span, 
and  owing  to  the  great  amount  of  ice  in  the  winter  season, 
this  pier  had  to  be  constructed  of  masonry  work  to  the  height 
of  8.80  meters,  (25^',)  surmounted  by  a trestle,  7.70  meters 
(23^')  high,  making  a total  height  of  16  meters,  (49'.)  On  the 
whole  line  there  are  53  trestles  over  which  the  rope  is  car- 
ried, the  general  distance  between  supports  being  50  meters, 
(153',)  the  two  river  spans  being  138.50  meters  (420'.) 

The  rope  was  manufactured  by  Messrs.  Roebling,  of  Tren- 
ton, N.  J.  It  is  18.75  mm.  (f  inch)  in  diameter,  of  the  best 
English  cast  steel.  It  was  made  in  one  length,  and  weighed 
a little  over  8 tons. 

The  buckets  of  which  there  a hundred,  are  made  of 
galvanized  iron,  and  carry  about  50  kilos  (40  lbs.)  of  sand. 
The  total  weight  of  a loaded  bucket  and  hanger  is  85  kilos 
(187  lbs.) 

Motive  power  is  supplied  by  a small  10-horse  power  engine 
at  the  mine,  the  steam  being  drawn  from  the  mine  boilers. 
The  rope  travels  at  the  rate  of  3 miles  per  hour,  the  capacity 
at  that  speed  being  60  tons  per  day.  The  cost  of  this  tram- 
way, inclusive  of  stone  pier  and  motive  power,  has  been 
$5,334  per  mile. 

Glamorgan  Iron  Company.  This  company  has  two  fur- 
naces situated  in  Lewistown. 

No.  1 furnace  was  built  by  Etting,  Graff  & Co.,  in  1853, 
and  put  in  blast  the  autumn  of  the  same  year.  It  occupies 
the  former  site  of  a charcoal  furnace,  which  was  built  by 
Duncan  & Long  about  the  year  1843. 

The  present  stack  is  square,  and  built  of  stone  and  brick : 


Height  of  stack, 46  feet. 

Size  at  bosh, 12  feet. 

Number  of  tuyeres,  three. 

Upright  engine  ; stroke, 5 feet. 

Diameter  of  steam  cylinder,  32  inches. 

Size  of  blowing  cylinder,  60"x60". 

Two  ffy  wheels,  weight,  each, 7 tons. 

6— F. 
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Average  yield  of  furnace  100  tons  of  iron  per  week. 

This  furnace  has  blown  regularly,  except  when  stopped 
for  repairs,  from  the  time  of  building  until  1875,  since 
which  it  has  been  out  of  blast. 

No.  2 furnace  Avas  built  during  1871,  by  the  Glamorgan 
Iron  Company.  The  stack  is  circular,  with  stone  base  and 
fire-brick  stack  cased  with  sheet  iron. 

Height  of  stack, 66  feet. 

Size  at  bosh, 14  “ 

Number  of  tuyeres,  (4  inch  nozzle,)  six. 

Hot  oven  contains  56  straight  circular  pipes,  12  inches  in 
diameter,  and  14  feet  high,  divided  through  the  middle. 
Casting  house  of  stone,  40'x60'. 

Upright  engine  stroke, 4 feet. 

Diameter  of  steam  cylinder,  40". 

Blowing  cylinder,  84"x48"  inches. 

2 hy  wheels,  weight,  each, 12  tons. 

Hevolutions  per  minute,  twenty-one. 

Steam  jiressure, 80  lbs. 

Blast  pressure,  - 4 fbs. 

Horizontal  air  receiver,  30'x6b 

Ore  used — Fossil  ore, 2,000  lbs. 

Marcellus  ore, 1,000  lbs. 

Cornwall  ore, 300  lbs. 

Fuel — 1 ton  anthracite,  with  1 ton  coke. 

Average  yield  of  furnace,  150  tons  of  iron  per  week. 
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Chapter  VIII. 

Chestnut  Ridge  S.  W.  from  Lewistown. 

This  anticlinal  ridge,  which  is  from  100  to  125  feet  high, 
lies  between  the  Lewistown  limestone  ridges  and  the  Bine 
Ridge.  It  commences  about  5^  miles  S.  W.  of  Lewistown 
and  continues  along  the  north  bank  of  the  Juniata  river  to 
a point  3 miles  E.  of  McVeytown.  West  of  this,  to  its 
termination  near  McV ey town,  it  runs  along  the  south  side 
of  the  river. 

The  Upper  Clinton  lime  shale  and  Upper  Clinton  fossil 
ore  shale  rise  to  view  on  the  crest  of  the  anticlinal  at  T. 
Hoffman’ s house,  5^  miles  W.  from  Lewistown,  and  a short 
distance  E.  from  Three  Locks. 

There  are  two  gaps  in  this  ridge.  Tire  most  eastern 
one,  through  which  Stroud’s  Run  passes,  is  6 miles  W. 
from  Lewistown.  At  this  gap  the  S.  dip  of  the  Ore  sand- 
stone is  eroded  but  the  N.  dip  is  exposed. 

The  second  gap  is  nine  miles  W.  from  Lewistown  and  3 
miles  E.  from  McVeytown.  Through  this  gap  the  Juniata 
river  passes.  On  the  E.  side  of  the  gap,  the  Ore  sandstone 
is  exposed  on  both  IST.  and  S.  dips.  On  the  west  side  of 
the  gap  the  river  has  cut  diagonally  across  the  ridge,  erod- 
ing the  N.  dip  for  a distance  of  a mile. 

The  dip  of  the  measures  on  the  crest  of  the  anticlinal  is 
very  flat,  but  toward  the  base  of  the  ridge  it  becomes  much 
steeper. 

The  N.  dip  at  Three  Locks  is  16°,  which  continues  with 
little  variation  to  the  W.  end  of  the  ridge. 

The  S.  dip  at  the  base  of  the  ridge  is  25°  at  Three 
Locks  ; 20°  and  35°  at  the  Gap  3 miles  E.  of  McVeytown  ; 
12°  S.  of  McVeytown,  and  continues  flat  to  the  end  of  the 
ridge,  f of  a mile  further  west. 

The  Upper  Clinton  fossil  ore  shale  lies  upon  the  flanlcs 
of  the  ridge.  Near  the  outcrop  of  the  Sand  Vein  ore- 
bed  it  is  a soft  yellow  shale,  and  forms  but  a thin  covering 
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for  the  ore.  Loiver  upon  the  ridge  the  shale  is  of  an  olive 
green  color  and  quite  hard. 

The  Ore  sandstone  is  15  feet  thick  and  massive  through- 
out the  entire  length  of  the  ridge. 

The  Silicious  shale  lying  under  the  Ore  sandstone  and 
above  the  Danville  ore-beds  is  22  to  25  feet  thick. 

The  Danville  ore-bed  gToup  is  calcareous  and  fossiliferous 
about  9 feet  thick,  and  embraces  2 ore  beds.  The  top 
portion  of  the  rock,  above  the  upper  ore-bed,  is  3|  to  4 feet 
thick,  making  the  total  thickness,  between  the  Sand  Vein 
ore-bed  and  the  Uiiper  Danville  bed,  from  40  to  43  feet. 

The  Lower  Clinton  shale  arches  over  the  crest  of  the  an- 
ticlinal. At  no  point  is  the  Medina  sandstone  on  this  an- 
ticlinal exposed. 

Between  Stroud’s  Run  Gaii  and  the  Juniata  River  Gap, 
a distance  of  3- miles,  the  Sand  Vein  ore-bed  has  been 
mined  at  the  outcrop.  The  mining  of  this  ore  has  been 
done,  in  most  cases  by  strijpping  the  outcrop,  and  at  some 
few  points  by  means  of  gangways. 

“The  ore  on  S.  dip  was  of  a superior  quality.”  The 
bed  has  not  been  as  extensively  worked  on  the  N.  as  on  the 
S.  dqi. 

Tlie  Danville  beds  have  been  opened,  but  no  ore  mined. 
“The  upper  bed  is  16  inches  thick  at  Three  Locks.  Two 
beds  are  exjiosed  at  the  Juniata  River  Gap,  on  the  N.  dqi. 
They  are  hard  fossiliferous  limestone  containing  little  iron. 
These  beds  are  probably  valueless  throughout  the  entire 
length  of  the  ridge  except,  perhaps,  at  the  outcrop  when 
not  too  deep  under  cover. 

Wakefield  and  Cavenaugh  Ore-hank  is  located  near  Three 
Locks.  This  property  was  purchased  and  the  Sand  Vein 
ore-bed  opened  by  Etting,  Graff  & Co.,  in  1853,  and  min- 
ing was  continued  until  1873.  During  that  time  45,000  tons 
of  ore  was  mined  and  the  greater  part  of  it  used  in  the 
Lewistown  furnaces. 

The  Sand  Vein  bed  is  15  inches  thick,  and  contains  an  ex- 
cellent quality  of  ore.  At  the  level  of  the  gangways,  25  to 
40  feet  below  the  top  of  the  ridge,  the  ore  bed  dips  25°,  but 
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below  the  gangways  it  again  changes  to  a low  dip.  This 
has  the  effect  of  carrying  the  ore-bed  nearly  parallel  with 
the  surface,  and  as  there  is  but  a moderate  thickness  of 
shale  covering  it,  the  bed  continues  soft  south  of  the  gang- 
ways to  near  the  canal. 

Seven  acres  of  land  yielded  all  the  ore  mined  on  this 
property.  It  was  principally  obtained  by  “stripping,” 
though  a portion  was  mined  by  gangways.  The  ore  from 
the  gangways  was  not  as  soft  as  at  the  outcrop,  but  was  an 
excellent  quality  of  medium  soft  ore. 

The  Danville  beds  were  opened  at  the  canal,  but  proved 
worthless.  They  were  also  opened  at  Stroud’s  Run  by 
means  of  a shaft,  which  was  abandoned  on  account  of  the 
inferior  quality  of  the  ore. 

W.  of  Stroud’s  Run  Gap  the  north  dip  of  the  Sand  Vein 
ore-bed,  on  the  property  of  S.  Oliver,  was  strijiped  many 
years  ago  by  the  Hope  Furnace  Company.  The  bed  is  6 
or  7 inches  thick  and  contains  good  ore.  Since  that  time 
the  bed  has  been  opened  at  a lower  level  where  it  is  12 
inches  thick,  but  contains  inferior  ore  mixed  with  “Jack.” 
About  2,000  tons  have  been  mined  and  a portion  taken  to 
Lewistown. 

On  property  adjoining  this  on  the  west  the  Hope  Furnace 
Company  stripped  the  outcrop  of  the  Sand  Vein  bed. 
The  bed  was  6 to  7 inches  thick  and  the  ore  of  good  quali- 
ty. Subsequent  mining  at  a lower  level  has  proved  the  bed 
to  be  larger  but  of  inferior  quality.  About  3,000  tons  of 
ore  was  mined,  a portion  of  which  was  used  at  the  furnaces 
in  Lewistown. 

On  the  Couch  farm^  f of  a mile  W.  from  Stroud’s  Run 
Gap  the  Sand  Vein  bed  was  opened  on  the  S.  dip  and 
proved  15  inches  thick.  Tlie  oiiening  was  made  in  1800  by 
Etting,  Graff  & Co.,  and  11,000  tons  of  ore  mined  and  taken 
to  the  Lewistown  furnaces.  The  outcrop  of  the  ore-bed 
was  stri2iped  through  the  entire  length  of  the  j)ro2ierty, 
about  1 mile. 

At  a lower  level,  where  the  dip  is  45°  S.,  a superior  quality 
of  hard  ore  was  mined  by  means  of  gangways.  A consid- 
erable quantity  of  ore  still  remains  in  the  property. 
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The  property  of  the  heirs  of  Casper  Dull  joins  the  Couch 
farm  on  the  west.  Thirty  thousand  tons  of  ore  have  been 
mined  from  the  Sand  Vein  bed  on  this  property.  Most  of 
it  was  mined  by  Etting,  Graif  & Co.,  and  a portion  of  it 
by  C.  P.  Dull.  The  length  of  outcrop  is  about  \\  miles. 

Stripping  of  the  outcrop  was  commenced  in  1863,  after 
which  gangways  were  opened.  The  work  of  mining  con- 
tinued until  1874. 

The  ore  is  of  a good  quality,  the  bed  12  to  16  inches 
thick  and  dips  25°  S.  Length  of  breast  varied  from  15  to 
35  yards,  and  in  a portion  of  the  range  reached  100  yards. 
A huge  quantity  of  ore  remains  in  this  property. 

West  of  Casper  Dull’s  to  the  river,  the  Sand  Yein  bed 
does  not  vary  much  in  tliickness  and  quality.  Mining  was 
commenced  in  1863  by  C.  P.  Dull,  and  several  thousand 
tons  have  been  taken  from  this  portion  of  the  ridge. 

On  the  west  side  of  the  Juniata  River  Gap  an  opening 
was  made  in  1868  by  C.  P.  Dull,  on  the  S.  dip  of  the  Sand 
Vein  ore-bed.  The  bed  is  10  to  16  inches  thick.  Dip  35° 
S.  at  the  base  of  the  ridge.  About  1,000  tons  of  hard  ore 
was  mined  and  sent  to  Johnstown  and  Leivistoivn. 

On  William  Miller’s  property  S.  of  McVeytown,  in  1868, 
the  Sand  Vein  ore-bed  was  stripped  at  the  outcrop,  where 
it  dqis  12°  S.  The  bed  is  7 inches  thick,  and  contains  ore 
of  a good  quality.  Only  a small  amount  of  ore  was  mined. 
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Chapter  IX. 

The  Blue  Ridge.  North  Flank. 

The  Blue  Ridge  is  an  anticlinal  ridge,  formed  by  the  Me- 
dina white  sandstone,  and  extending  from  a point  4 miles 
X.  of  Mifflin  to  near  Newton  Hamilton,  a distance  of  twenty- 
five  (25)  miles,  the  Juniata  river  flowing  along  its  northern 
base  the  whole  distance. 

At  its  eastern  end  the  Upper  Clinton  shales  arch  over  the 
anticlinal.  The  flexure  rises  in  proceeding  S.  W,  and  in 
3^  miles,  at  the  point  where  the  J uniata  River  breaks  through 
the  anticlinal,  the  Medina  white  sandstone  is  exposed,  form- 
ing a comjjlete  arch. 

West  of  the  Juniata  gap  the  Ore  sandstone  has  been 
eroded,  and  only  the  Lower  Clinton  shales  occur  upon  the  N. 
flank  of  the  ridge.  Where  the  J uniata  River  washes  against 
the  Medina  sandstone,  at  the  east  end  of  the  Long  Nar- 
rows,* these  too  have  been  carried  off  by  erosion. 

The  narrows  extend  from  the  Juniata  Oap  to  a point  1^ 
miles  S.  of  Lewistown.  West  of  the  narrows  the  Ore  sand- 
stone occurs  in  the  synclinal  between  the  Blue  Ridge  and 
the  west  end  of  East  Shade  mountain. 

Bixlef  s Gap  is  miles  S.  of  Lewistown.  The  N.  dip 
of  the  Medina  sandstone  and  the  Lower  Clinton  shales  has 
been  eroded  down  to  the  base  of  the  ridge. 

The  “^Bird  Eye”  fossil  ore  has  lately  been  opened  in  this 
gap  by  means  of  a short  gangway.  The  bed  proved  “about 
7 inches  thick,”  and  contained  an  inferior  quality  of  ore. 
The  measures  dip  56°  N. 

West  from  Bixler’s  Cap  the  Lower  and  Upper  Clinton 
shales  inclusive,  remain  undisturbed  in  the  synclinal  be- 
tween East  Shade  mountain  and  the  Blue  Ridge. 

At  Granville  Gap,  1^  miles  W.  from  Bixler’s  Gap,  the 
Juniata  River  encroaches  upon  the  base  of  the  Blue  Ridge. 

*“The  Long  Narrows  ” of  the  Juniata  were  so  named  fifty  years  ago,  when 
the  State  Canal  was  made  through  the  straight  narrow  synclinal  valley,  be- 
tween the  two  parallel  anticlinal  uplifts  of  the  Blue  Ridge  Mountain  on  the 
south,  and  Shade  Mountain  on  the  north. 
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Erosion  lias  carried  away  the  S.  dip  of  the  Ore  sandstone  ai 
the  west  end  of  East  Shade  mountain,  but  has  left  the  N. 
dip  on  the  Blue  Bidge  undisturbed.  The  dip  of  the  measures 
is  30°  N. 

There  has  been  very  little  prospecting  for  ore  in  this  part 
of  the  range.  One  mile  W.  of  G-ranville  Oap  is  an  old  shaft, 
which  was  sunk  on  the  Sand  Vein  bed,  and  abandoned. 
The  ore  sandstone  is  16  feet  thick,  and  dips  30°  N. 

West  of  this,  to  Dough  trough  Hollow,  the  Juniata  River 
washes  against  the  Ore  sandstone,  which  does  not  form  a 
prominent  ridge.  There  are  but  few  points  along  this  range, 
as  far  west  as  Minehart  Gap,  where  sufficient  breast  for 
profitable  working  of  the  ore-beds  is  obtainable. 

Minehart  Gap  is  S.  of  Granville  Station  (Penn.  RR.  ) and 
4 miles  from  Lewistown.  The  Ore  sandstone  at  this  gap 
dips  30°  H. , and  is  16  feet  thick.  The  argillaceous  sand-rock 
under  the  Ore  sandstone,  and  above  the  Danville  ore-beds 
rock  is  28  feet  thick.  The  Danville  ore-beds  rock  above 
the  upper  ore-bed  is  4 feet  thick,  making  the  whole  thick- 
ness from  the  top  of  the  Ore  sandstone  to  the  Upper  Dan- 
ville ore-bed  50  feet. 

On  the  east  side  of  the  gap,  near  water  level,  a short  drift 
opened  in  1873  (1)  exposes  the  Upper  Danville  bed,  which 
is  12  inches  thick.  The  bed  is  very  calcareous,  and  con- 
tains but  a small  iiercentage  of  iron.  It  is  probable  that  a 
lower  bed  can  be  found,  such  as  exists  to  the  west  on  this 
range. 

The  Sand  Vein  ore-bed  has  not  been  opened.  “Prospect- 
ing has  proved  it  thin,  and  of  poor  quality.” 

Between  Minehart  Gap  and  Jenkins  Gaji  are  a number  of 
notches  in  the  crest  of  the  Blue  Ridge,  but  no  correspond- 
ing ravines  brealdng  through  the  outcrop  of  the  Ore  sand- 
stone. 

Jeiildns  Gap  is  2 miles  S.  E.  from  McVeytown.  The 
measures  dip  steeply  N.,  and  the  Ore  sandstone  and  accom- 
panying ore-beds  outcrop  high  up  on  the  terrace  of  the 
mountain. 

On  the  property  of  George  Hoffman,  a short  distance  E. 
from  Jenldns  Gaii,  a shaft  has  been  sunk  on  the  DanviRe 
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ore-beds.  A considerable  quantity  of  altered  fossil  ore  ■was 
taken  from  the  shaft,  -which  indicates  that  the  ore-bed  is  of 
a workable  size. 

To  the  S.  W.  the  dip  continues  steep,  and  a considerable 
amount  of  altered  fossil  ore  is  scattered  upon  the  surface 
of  the  terrace  near  the  outcrop  of  the  Danville  ore  beds. 

There  are  a number  of  ravines  cutting  through  the  Ore 
sandstone  and  affording  sufficient  height  of  breast  for  profit- 
able mining. 

Carlyle  Gap  is  a ^ mile  W.  of  Jenkins  Gap,  and  1|  S.  E. 
from  McY eytOAvn.  There  are  no  openings  in  the  neighbor- 
hood of  this  gap. 

At  Holt' s Gap,  1 mile  W.  from  Carlyle  Gap,  and  3 miles 
from  McYeytovTi,  there  are  no  openings  or  shaftings,  but 
the  same  indications  of  ore  exist  as  further  east. 

A short  distance  W.  from  the  gap,  on  i^roperty  of  J.  Mil- 
ler, the  Sand  Yein  bed  was  oj^ened  in  1868,  but  did  not 
prove  of  much  value,  so  was  abandoned. 

On  property  of  Elisha  Graham,  a short  distance  W.  of  J. 
Miller’s,  and  E.  of  Shank’s  Gap,  a number  of  shafts  have 
been  sunk  on  the  Danville  ore-beds.  The  Sand  Yein  bed 
is  not  proven. 

From  a shaft  recently  sunk  to  a depth  of  10  feet  on  one 
of  the  Danville  ore-beds,  there  has  been  a quantity  of  good 
hematite  ore  ( altered  fossil  ore ) taken  out.  “ The  bed  is  2 
feet  thick.”  The  Ore  sandstone  is  massive  and  15  feet 
thick.  It  passes  N.  of  Graham’s  stable,  on  the  adjoining 
property. 

On  property  of  Charles  Bratton,  near  Shank’s  Gap,  S.  of 
Manayunk  Station  (Penn.  RR.)  the  Danville  ore-beds  have 
been  opened  at  water  level  iji  a ravine.  This  opening  was 
made  many  years  ago  and  re-ojDened  lately.  About  50  tons 
of  ore  have  been  shipped  from  it. 

“The  ore  is  a hematite  (altered  fossil  ore,)  3 feet  thick,  in- 
terstra tilled  with  small  seams  of  clay.” 

Between  Graham’s  and  Shank’s  Gaps,  ore  is  scattered 
upon  the  surface  of  the  terrace  at  the  outcrop. 

Near  Galloway"'  s Gap,  3^  miles  S.  E.  of  Newton  Hamil- 
ton, on  property  of  George  AYharton,  the  Sand  Yein  bed 
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has  been  proved  “10  inches  thick,”  and  contains  soft  ore. 
The  outcrop  of  the  Danville  beds  shows  upon  the  surface. 

The  next  exposure  of  the  Fossil  Ore-beds  is  near  “Ochre 
Mill,”  where  the  Juniata  river  has  cut  into  the  Lower  Clin- 
ton shales,  and  exposes  the  Ore  sandstone  and  accompany- 
ing Fossil  ore-beds. 

Tlie  Sand  Yein  bed  is  not  plainly  exposed.  The  Ore 
sandstone  dips  56°  1ST.,  is  16  feet  thick,  and  underlaid  by 
the  usual  shale.  The  Danville  ore-beds  rock  is  a calcare- 
ous fossiliferous  rock  4 feet  thick.  The  Upper  Danville 
ore-bed  is  14  inches  thick,  and  is  a calcareous  ferriferous 
rock,  containing  but  a small  amount  of  iron.  Under  this 
are  two  beds  of  similar  rock,  20  inches  thick,  divided  by  a 
thin  bed  of  shale.  These  represent  the  Jjower  Danville 
ore-beds.  The  thickness  of  shale  between  the  ore-beds  is 
greater  than  usual. 

The  Juniata  river  cuts  diagonally  into  the  Lower  Clinton 
shales,  exposing  about  half  their  thickness.  The  upper 
20  feet  contains  numerous  thin  layers  of  fossiliferous  lime- 
stone. 

At  Bell's  Mills  where  the  Juniata  river  first  breaks 
through  the  Ore  sandstone,  the  Sand  Yein  ore-bed  was 
opened  by  Oliver  Etnier  in  1870  ( ? ) and  abandoned  in  1871. 

The  ore  is  a hard  fossil,  and  ‘ ‘ contains  22  to  25  per  cent, 
of  iron.”  About  100  tons  have  been  shipped. 

The  Danville  ore-beds  are  indistinctly  exj)osed  at  the  end 
of  the  hill,  at  a low  level.  At  this  level  they  contain  an 
insufficient  quantity  of  iron  to  warrant  mining,  but  it  is 
probable  they  are  as  thick  as  near  the  “Ochre  Mill.” 

“Near  Bell’s  Mill  there  commences  a little  ridge,  a few 
hundred  yards  from  the  foot  of  Blue  Ridge,  which  is 
formed  by  the  Ore  sandstone.  Traced  S.  W.,  it  bends  in 
a semi-lunar  crest  around  the  termination  of  Blue  Ridge, 
and  bounds  Germany  Yalley  on  the  N.  E.  Where  it 
curves  round  into  the  mouth  of  Negro  Yalley  at  Bell’s  Fur- 
nace, the  Fossiliferous  Ore  has  been  mined.”* 


* A.  A.  Henderson,  in  Geology  of  Pennsylvania,  1858,  Vol.  I,  p.  414. 
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Chapter  X. 

McYeytownto  Mt.  Union. 

Jack' s Mountain.  South  Flank. 

The  Me  Veytown  Section^  shows  the  relation  of  the  rocks 
between  MeVeytoAvn  and  Jack’s  Mountain.  It  includes 
four  synclinal  flexures,  three  of  which  contain  the  Oriskany 
sandstone  and  the  Marcellus  ore-bed,  on  the  line  of  section. 
The  various  divisions  of  the  rocks  between  the  Marcellus 
and  Medina  are  shown,  and  then  thicknesses  are  given. 

McCoy' s Ore-hank  Synclinal  is  the  most  southern  one 
shown  on  the  section.  McCoy’s  Ore-bank  and  Dull  and 
Bradley’s  sand-mine  are  both  located  in  this  flexure.  Near 
the  sand-mine,  the  Marcellus  ore-bed  is  from  3 to  5 feet 
thick. 

Ross'  Ore-hank  Synclinal  is  the  same  flexure  as  the 
“Squaw  Hollow  Synclinal”  spoken  of  in  connection  with 
the  Lewistown  Section.  (Plate.)  Two  openings  have  been 
made  on  the  Marcellus  ore-bed  in  this  synclinal,  near  the 
MeVeytown  Gap.  One  is  a mile  N.  E.  of  the  Gap,  and 
the  other  is  on  the  property  of  General  John  Ross,  on  the 
S.  W.  side  of  the  Gap.  The  synclinal  continues  to  the  S. 
W.,  the  dips  of  the  measures  flattening. 

In  the  McYeytown  Gap,  near  the  Ross  ore-bank,  is  the 
site  of  the  old  Brookline  Furnace.  This  furnace  was 
abandoned  years  ago  on  account  of  the  great  expense  in- 
curred by  hauling  all  the  ore  used  across  the  mountain 
from  the  Kishicoquillas  Yalley. 

Dull  and  Bradley' s Ore-hank  Synclinal  is  the  third  syn- 
clinal flexure  N.  of  McY ey town.  It  is  separated  from  the 
Ross  Ore-bank  Synclinal  by  a high  and  wide  anticlinal, 
which,  E.  of  the  line  of  section,  forms  a prominent  ridge 
of  the  Lewistown  limestone. 

In  the  fourth  synclinal,  the  Oriskany  sandstone  does  not 
appear  on  the  line  of  section,  but  is  found  in  it  about  1 


*See  Plate. 
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mile  S.  W.,  where  the  sinking  of  the  flexnre  in  that  di- 
rection allows  it  to  maintain  its  position. 

A high  and  broad  anticlinal  separates  the  third  and 
fourth  synclinals.  This  is  the  same  anticlinal  which  forms 
the  Ferguson  Valley  ore  ridge,  ISl.  of  the  Dnnkard  Meeting 
House,  at  the  head  of  McVeytown  Gaji.  In  the  middle  of 
the  valley,  erosion  has  cut  it  down,  exposing  the  green 
shales  of  the  Salina  Group. 

South-west  of  the  line  of  section,  this  anticlinal  and  the 
fourth  synclinal  continue  to  sink.  The  Lewistown  lime- 
stone occurs  in  the  synclinal,  and  forms  the  princiiial  farm- 
ing land.  Two  miles  S.  W.  of  the  Dnnkard  Meeting  House, 
the  valley  is  made  very  narrow  by  the  Oriskany  sandstone 
forming  a ridge  in  the  fourth  synclinal.  This  point  is  the 
beginning  of  a narrow  valley,  called  Kansas  Valley,  which 
continues  for  3 miles  W.  to  the  head  of  Long  Hollow. 

The  McCoy  Ore-bank  is  in  the  east  side  of  the  gap,  N.  of 
McVeytown,  on  the  S.  dip  of  the  Marcellns  ore-bed  in  the 
McCoy’s  Ore  bank  Synclinal. 

“The  bed  is  2 feet  thick.”  It  is  opened  near  the  outcrop 
and  produces  a brown  hematite  ore.  The  opening  has  been 
made  quite  recently,  and  no  ore  has  been  shipped. 

Dull  and  Bradley's  Band  Mine  is  situated  in  the  gap, 
H.  of  McVeytown,  on  the  H.  W.  dip  of  the  Oriskany 
Sandstone,  in  the  McCoy  Ore-bank  Synclinal.  Here  a pit 
80x80  and  30  feet  deep  has  been  dug.  From  it  gangways 
are  driven  toward  the  S.  W.  Chambers  are  driven  N.  and 
S.  from  the  gangways  to  the  extreme  edge  of  the  market- 
able sand. 

The  mine  was  opened  in  1870,  since  which  time  there 
have  been  40,000  tons  of  sand  mined  and  sent  to  Pitts- 
burg. 

The  Oriskany  sandstone  is  about  140  feet  thick.  The 
lower  jiortion  is  yellow,  and  the  upper  layers  are  bluish- 
grey  and  yellow.  About  100  feet,  in  the  middle  of  the  for- 
mation, is  an  almost  pure  white  sand  of  an  excellent  quality 
for  the  manufacture  of  glass. 
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For  an  analysis  of  the  sand-rock  from  this  same  range, 
at  the  Juniata  Sand  Company’s  Mines,  see  p.  F.  79. 

In  the  bed,  there  are  some  ribs  of  hard  rock,  which  are 
generally  thrown  aside,  the  power  that  is  now  used  in 
crushing  being  not  heavy  enough  to  reduce  it.  These  hard 
ribs  do  not  run  regularly,  but  are  frequently  found  in  len- 
ticular masses  through  the  rock. 

The  rock  is  very  much  broken,  and  shows  cleavage  and 
division  planes  running  in  various  directions. 

The  crushing  process  is  very  simple,  and  but  little  power 
is  required  to  completely  reduce  the  rock  to  a very  fine 
sand.  Heavy  rollers  turning  in  troughs,  or  on  platforms 
on  which  the  rock  is  thrown,  are  used  for  crushing. 

The  sand  contains  very  little  argillaceous  matter,  conse- 
quently there  is  but  little  waste  in  washing,  which  is  done 
by  means  of  the  water  pumped  from  the  mine  and  screws 
turning  in  an  inclined  trough,  which  carry  the  sand  to  the 
top  of  the  trough  and  allow  the  water  to  drain  off  at  the 
lower  end. 

The  Ross  Ore-Bank  is  situated  one  mile  1ST.  of  McYeytown, 
on  the  S.  dip  of  the  Marcellus  ore-bed,  in  the  “Squaw 
Hollow  Synclinal,”  and  on  the  same  range,  as  the  Moore 
Ore-bank,  N.  W.  of  LewistOAvn.  (See  p.  75.) 

This  ore-bank  Avas  opened  in  1868,  by  General  John  Ross. 
The  Ross  Mining  Company  was  formed  in  1870,  and  they 
have  mined  most  of  the  ore  sent  from  here. 

From  35,000  to  38,000  tons  of  ore  haAm  been  mined  and 
shipped  to  various  points — Harrisburg  ; Henry  Clay  Fur- 
nace, at  Chickies  ; Eagle  Furnace,  at  Marietta  ; N'ational 
Iron  Company,  at  Danville ; Duncannon,  NeAvport,  and 
other  places.  All  the  openings,  except  the  upper  level,  are 
now  standing  idle. 

The  gap  is  deep.  The  outcrop  of  the  ore-bed  in  the 
synclinal  in  which  the  Ross  ore-bank  is  situated  attains  a 
height  of  350  feet  on  the  W.  side  of  the  gap. 

At  a point  75  feet  above  the  creek,  a drift  AA^as  started  in 
the  No.  yill  shales,  N.  dip,  and  driven  across  the  syncli- 
nal towards  the  S.  dip,  cutting  the  ore-bed,  a broAvn  hema- 
tite, 3 to  5 feet  thick. 
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This  cross-cut  passed  through  about  28  feet  of  alternat- 
ing beds  of  black  limestone,  shale,  and  carbonate  ore,  each 
8 to  12  inches  thick. 

A specimen  of  the  carbonate  ore  yielded  upon  analysis  : 


“Carbonate  ore,  hard  and  compact;  color,  bluish  black;  crust,  hematitic; 
fracture,  conchoidal ; showing  numerous  crystals  of  pyrite.” 


About  50  feet  above  the  creek,  a gangway  was  diiven  W. 
to  a point  under  the  opening  above  described. 

“In  this  gangway,  the  alternating  beds  of  limestone 
shale  and  carbonate  ore  become  more  solid,  forming  a mass 
from  24  to  28  feet  thick.  The  upper  surface  of  the  black 
ore  is  very  irregular.  Above  it  the  grey  carbonate  exists 
to  where  it  changes  to  brown  hematite. 

“At  one  point,  the  gangway  was  diiven  through  a large 
mass  of  this  black  carbonate  ore,  formed  in  the  shape  of  a 
cone.  The  base  of  the  cone  having  been  cut  away,  the 
weight  of  the  upper  part  crushed  the  gangway  in,  and 
1,400  tons  of  ore  were  taken  away  before  the  gangway 
could  be  proceeded  with.” 

A specimen  of  this  ore  yielded  upon  analysis  : 

Iron, 33.500 

Sulphur, 734 

Phosphorus, .110 

Insoluble  residue,  18.870 

“Carbonate  ore,  exceedingly  hard  and  compact ; surface  somewhat  hematitic 
and  botryoidal ; structure,  laminated,  and  fracture  conchoidal ; color,  various 
shades  of  black.”  (A.  S.  McCreath.) 

About  145  feet  above  the  creek,  the  bed  was  again  opened 
by  a gangway.  “The  gangway  was  driven  W.  until  under 
the  highest  part  of  the  hill.  Carbonate  ore  was  mined  at 
the  level  of  the  gangway,  which  changed  to  brown  hema- 
tite in  the  breasts.”  The  ore-bed  was  from  3 to  7feet  thick. 
The  gangway  has  fallen  in. 

An  opening,  on  a higher  level,  about  275  feet  above  the 
creek,  was  made,  and  a large  quantity  of  ore  has  been 
mined  from  it.  The  length  of  breast  from  the  gangway  to 
the  outcrop,  is  from  75  to  100  feet. 


Iron, 

Sulplmr, 

Pbosphorus,  . . 
Insoluble  residue. 


. 3.390 


42.500 

.260 

.135 


(A.  S.  McCreath.) 
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The  Glamorgan  Iron  Company  subsequently  oiDened  the 
beds  at  about  the  same  elevation,  and  are  now  mining  the 
ore  to  use  in  their  furnaces  at  Lewistown. 

A specimen  of  this  ore  yielded  upon  analysis  ; 


Iron, 42.500 

Sulphur, 044 

Phosphorus, 078 

Insoluble  residue,  23.890 


“ Limonite,  compact,  argillaceous,  and  of  a light  brown  color.  ” 

(A.  S.  McCreath.) 

The  above  described  openings  illustrate  the  changes 
which  the  Marcellus  ore-bed  undergoes  at  various  depths 
below  the  outcrop. 

It  appears  that  in  this  bed  the  change  from  a carbonate 
to  a limonite  ore  is  regulated  by  the  depth  below  the  out- 
crop, and  by  the  character  of  the  natural  drainage  of  the  bed. 

Dull  and  Bradley' s Ore-Bank. — On  the  S.  dip  of  the 
Marcellus  ore-bed,  in  the  third  synclinal  N.  of  McVeytown. 

This  opening  was  made  by  Dull  and  Bradley,  on  the 
property  of  Robert  Clark.  It  is  on  high  ground,  the  sur- 
face sloping  both  ways  from  it,  thus  affording  good  “vein- 
drainage.”  The  ore  is  hoisted  by  means  of  a drum,  oper- 
ated by  horse  power.  Drainage  of  the  mine  is  secured  by 
means  of  a tunnel  at  a lower  level. 

The  bed  is  3 to  5 feet  thick,  and  dips  60°  S.  The  ore, 
mined  from  a deiith  of  60  to  75  feet,  is  a limonite  of  excel- 
lent quality. 

Good  specimens  of  this  ore  yielded  upon  analysis  : 


Iron, 51.900 

Sulphur, 033 

Pliosphorus, 231 

Insoluble  residue,  8.970 


“ Limonite,  compact,  containing  a small  admixture  of  oelireous  iron  ore ; 
one  of  the  specimens  being  a section  of  a geode.”  (A.  S.  McCreath.) 

Kansas  Valley. 

From  the  Head  of  Ferguson  Valley  to 
Long  Hollow. 

This  valley  is  about  3 miles  long  and  is  very  narrow,  be- 
ing situated  between  the  Oriskany  ridge  of  the  Foiirtli  syn- 
clinal of  the  McVeytown  Section  and  Jack’s  Mountain. 

The  ridge  S.  of  the  valley  is  very  irregular.  The  surface 
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of  tlie  valley  and  ridge  is  streivn  with  loose  rocks,  so  that 
little  of  the  land  is  available  for  farming  purposes.  Three 
miles  S.  W.  of  the  Diinkard  Meeting-House,  the  Oriskany 
ridge  is  broken  through  by  a gap  which  has  cut  down  into 
the  Water  Lime  shales. 

A bed  of  ferruginous  sand-rock  lies  mixed  with  the  sand 
over  the  Oriskany  shales.  Many  fragments  are  found 
streivn  upon  the  surface  in  the  course  of  the  ridge.  The 
deposit  is  of  no  value. 

West  of  the  Gap  the  ridge  becomes  more  distinct.  The 
synclinal  enlarges,  and  the  Marcellus  ore-bed  and  Black 
slate  are  found  in  it.  Before  reaching  Long  Hollow,  the 
flexure  rises,  and  at  the  end  of  the  valley  all  the  measures 
above  the  Water  Lime  have  been  sivept  away  by  erosion. 

North  of  Kansas  Valley  the  terrace  of  Jack’s  Mountain 
is  quite  regular.  The  beds  of  fossil  ore,  which  crop  out 
on  the  terrace,  can  be  traced  in  many  places  by  the  Ore 
sandstone.  This  is,  however,  often  covered  by  debris  from 
the  mountain. 

The  outcrop  of  the  Sand  Vein  bed  shows  upon  the  ter- 
race. At  James  Hhodes’  the  outcrop  is  good  and  gives 
evidence  of  a fair  condition  of  the  ore-bed. 

A deposit  of  brown  hematite  may  be  found  upon  the 
Medina  sandstone  or  upon  some  of  the  beds  of  sand-rock 
which  occur  in  the  Lower  Clinton  Shales. 

AVhere  these  pockets  have  been  opened,  they  have  been, 
so  far  as  iiresent  observation  goes,  accompanied  by  one  of 
the  divisions  of  the  Iron  Sandstone,  carrying  with  it  a 
white  silicious  clay  on  the  top  of  the  sandstone  and  under 
the  ore.  This  is  the  case  at  the  old  Bell  Furnace  opening, 
in  West  Licking  Creek,  Negro  Valley;  and  also  at  Mar- 
tin’s ore-bank,  north-west  of  Orbisonia,  in  Hill  Valley. 

A surface  specimen  of  altered  fossil  ore,  from  the  Lower 
Clinton  shales  on  the  property  of  James  Rhodes,  was  sent 
to  the  lalioratory  at  Harrisburg  for  analysis.  It  yielded  : 


Iron, 4C.500 

Sulplmr, .028 

Phosphorus, 349 

Insoluble  residue, 13.830 

“Liinonite,  hard,  compact  and  sandy.”  (A.  McCreath.) 
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This  ore,  as  above  stated,  is  exposed  along  the  terrace, 
and  property  holders  frequently  insist  that  a large  deposit 
of  ore  is  close  at  hand.  The  surface  exposures  are  by  no 
means  conclusive  proof  that  such  is  the  case. 

Detached  beds  of  “ Bog  Ore,”  “from  1 to  3 feet  thick,” 
exist  in  places  at  the  foot  of  the  terrace,  near  James 
Rhodes’  house,  and  on  the  adjoining  properties.  When 
analysed  it  was  found  to  contain ; — 


Sesquioxide  of  iron, 29.464 

Alumina,  5.6.39 

Oxide  of  manganese, 14.902 

Lime, 280 

Magnesia, ■ 335 

Baryta,  .204 

Phosphoric  acid, 3.037 

Water, 23.270 

Insoluble  residue, 22.840 

Equal  to : 

Iron, 20.625 

Sulphur, 034 

Phosphorus, 1.326 

Manganese,  10.375 


“ Bog  ore,  compact,  sandy,  and  of  a deep  brown  color.” 

(A.  S.  McCreath.) 

South  of  James  Rhodes’  house,  on  the  S.  dip  of  the  shal- 
low synclinal,  an  opening  has  been  made  on  the  silicious 
ore-bed  in  the  Corniferous  shales,  and  on  a small  bed  over- 
lying  the  Oriskany  sandstone.  A drift  has  been  driven 
through  the  Oriskany  sandstone  to  the  ore-bed. 

The  accompanying  section  shows  the  position  of  the  ore- 
beds,  tunnel,  &c.  The  Marcellus  ore-bed  is  not  reached  by 
the  tunnel.  (See  plate.) 

Analysis  of  a specimen  from  the  ore-bed  ( 10  to  12  inches 
thick ) overlying  the  Oriskany  sandstone  gave ; — 


Iron, 30.900 

Sulphur, 035 

Phosphorus, 107 

Insoluble  residue, 44.140 


“Hard,  compact,  arenaceous  limonite,  deep  brown.” 

( A.  S.  McCi'eath.) 

Another  analysis  was  made  from  the  silicious  ore,  1 to 
2 feet  thick,  in  the  Corniferous  shales.  The  shales  are  de- 
7— F. 
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composed,  forming  a bine  gray  clay.  The  ore  is  a limonite, 
very  silicions,  of  slaty  strnctnre,  and  somewhat  friable  : 


Iron, 29.500 

Sulphur, 002 

Phos2iliorus, 039 

Insoluble  residue, 44.380 


(A.  S.  McCreath.) 

Long  Holloio. 

From  Kansas  Valley  to  Mt.  Union. 

Long  Hollow.  This  name  is  applied  to  the  narrow  valley 
at  the  southern  base  of  Jack’s  mountain,  extending  from 
the  western  terminus  of  Kansas  Valley  to  the  Juniata 
river  at  Mt.  Union. 

Long  Hollow  has  a variety  of  soils,  which  have  been  de- 
rived from  the  formations  included  between  the  Lewistown 
limestone  and  the  Medina  white  sandstone. 

At  tile  H.  E.  end  of  Long  Hollow  the  terrace  of  Jack’s 
mountain  is  high,  and  cut  by  many  shallow  ravines.  The 
measures  dip  47°  S.  This  dip  gradually  decreases  as  we 
proceed  S.  W.,  which  causes  the  Ore  sandstone  to  diverge 
from  the  mountain,  and  the  terrace  to  become  lower. 

From  4 miles  H.  E.  of  Mt.  Union  to  the  Juniata  river, 
the  Lower  Clinton  shales  have  been  eroded,  forming  a cove, 
and  leaving  the  Ore  sandstone  standing  in  a monoclinal 
ridge  at  the  base  of  the  mountain. 

The  outcrop  of  the  Sand  Vein  ore  bed,  in  the  terrace  of 
the  mountain  iST.  of  Long  Hollow  gives  evidence  of  good 
ore.  At  Philip  Shade’s,  3 miles  H.  E.  of  the  Juniata 
river,  a shaft  has  been  sunk,  and  jiroved  the  bed  to  be  of 
good  quality,  18  inches  thick. 

Long  IIolloio  Section  (See  Plate)  extends  from  Jack’s 
mountain,  opposite  the  head  of  Long  Hollow,  to  the 
“Beaver  Dam  school-house,”  f of  a mile  S.  E.  of  Atkin- 
son’s Mills. 

It  embraces  the  formations  from  the  Marcellas  to  the 
Medina,  and  shows  the  position  of  three  synclinal  and  two 
anticlinal  flexures. 

The  axis  of  the  most  southern  synclinal  passes  a few 
hundred  feet  H.  W.  of  the  Beaver  Dam  school-house.  The 
rocks  in  this  synclinal  form  the  ridge  S.  of  Long  Hollow. 
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The  Marcellns  ore-bed  shows  a slight  outcrop  in  this  syn- 
clinal. The  thickness  of  the  bed  is  unknown. 

The  follo’wing  table  shows  the  thickness  of  some  of  the 
formations  in  this  section,  compared  with  the  same  forma- 
tions in  the  McVeytown  and  Lewistown  Sections  : 


Thickness  in  Feet. 


Long 

McVey- 

Lewis- 

Hollow. 

town. 

town. 

Oriskmiy  shale, 

Oriskany  sandstoue, 

180 

160 

205 

155 

140 

120 

335 

300 

325 

At  Mt.  Union  the  Oriskany  sandstone  is  95  feet  thick. 
A decrease  of  65  feet  in  thickness  in  a distance  of  8 miles. 

The  middle  synclinal  of  the  section  is  the  same  flexure 
as  the  Dull  and  Bradley  ore-bank  synclinal  of  the  McVey- 
town section.  It  passes  near  the  school-house,  about  a ^ 
mile  IS”.  E.  of  Atkinson’s  Mills,  on  the  S.  E.  side  of  Long- 
Hollow.  The  flexure  gradually  dies  away  in  passing  west- 
ward. 

The  Rhodes  ore-bank  synclinal  occupies  the  ridge  near 
Levi  Rhodes’,  in  the  E.  end  of  Long  Hollow.  West  of  the 
line  of  section  it  dies  out. 

Matilda  Furnace.  This  furnace  is  located  on  the  E.  side 
of  the  Juniata  River,  opj)osite  Mt.  Union.  It  was  built  in 
1837,  by  Frederick  Cotteral,  James  Caldwell,  and  John 
Fenn.  It  was  six  feet  wide  at  the  boshes.  Power  was  sup- 
plied to  a 50-foot  overshot  wheel  by  a small  mountain 
stream.  After  many  failures  to  make  a successful  run  with 
this  power,  a small  steam  engine,  of  about  12  horse  power, 
was  erected  to  produce  the  blast,  but  this  also  was  found  to 
be  insufficient.  In  the  year  1851  or  1852,  Messrs.  Peter  and 
John  Hal  deman,  Avho  then  became  the  owners  of  the  fur- 
nace, erected  a 35  horse  power  engine,  and  used  a hot  blast. 
The  furnace  stood  idle  from  1853  until  1864,  when  Messrs. 
Grube  and  Pipher,  Rober  and  Garber,  of  Lancaster  county, 
changed  it  to  an  anthracite  furnace. 


100  F.  EEPOKT  OF  PBOGEESS.  J.  II.  DEWEES,  1876. 


In  1874,  E.  B.  Thomas  purchased  the  property,  and  owns  it 
at  the  present  time  (1875.)  The  furnace  has  lately  been  put 
in  good  condition,  and  is  now  maldng  iron  from  a mixture 
of  the  fossil  ore,  ndned  on  the  property,  and  a brown 
liematite  ore,  from  the  Lane  ore-bank  in  Hill  Yalley. 

The  Matilda  Furnace  jiroperty  contains  about  3,000  acres 
of  mountain  and  terrace  land. 

Fossil  07' e mines  at  Matilda  Furnace.  The  Ore  sand- 
stone and  acconij)anyiug  ore-beds  di]i  25°  S. 

The  ore  from  the  Sand  Vein  bed  has  been  extensively 
used  at  Matilda  Furnace  ever  since  its  erection.  There  are 
over  100  yards  of  breast  on  this  bed,  and  it  has  been  opened 
by  several  “lifts.”  In  the  upper  levels,  gangways  several 
t housand  feet  long  have  been  driven. 

The  lower  level  contains  hard  fossil  ore.  It  is  opened  by 
a few  yards  of  gangway,  above  and  near  high  water-mark 
of  the  Juniata  river.  The  bed  is  not  so  large  as  on  the 
upper  levels,  being  only  16  inches  thick,  and  subject  to 
rolls,  which  sometimes  reduce  the  thickness  to  8 inches. 

A specimen  of  ore  from  the  Sand  Vein  bed  at  this  level 
yielded,  upon  analysis  : 


Ii’on,  40.900 

Sulphur, 014 

Phosf)liorus, 1.018 

Carbonate  of  lime,  . 18. 130 

Carbonate  of  magnesia,  1.408 

Insoluble  residue, 12.976 


“The  above  ore  is  hard  and  compact,  of  a slaty  structure,  containing  parti- 
cles of  slate  and  small  crystals  of  calcite,  and  is  of  a red  color.” 

(S.  A.  Ford.) 


A second  specimen  from  the  same  gangway  yielded  : 


Iron, 

Sulphur, 

Phosphorus, 

Carbonate  of  lime, 

Carbonate  of  magnesia, 

Insoluble  residue, 

“A  foasil  ore,  very  hard  and  compact,  containing 
quantities  of  calcite,  of  a chocolate  color.” 


23.000 

054 

268 

31.272 

4.080 

25.392 

particles  of  slate  and  large 
(S.  A.  Ford.) 


A third  specimen  of  medium  hardness,  was  taken  from 
the  breast  above  the  gangway,  of  the  third  level  of  the  bed. 
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The  bed  is  22  inches  thick  in  this  level.  This  specimen, 
analyzed  by  S.  A.  Ford,  yielded : 


Iron, 50.000 

Sulphur, 024 

Phosphoras, .000 

Insoluble  residue, 14.784 


“Fossil  ore,  compact,  slaty  gangue,  with  a tendency  to  break  in  blocks, 
of  a brownish  red  color.”  (S.  A.  Ford.) 

The  outcrop  of  the  bed  is  a soft  fossil  ore,  rich  in  iron. 

“The  price  paid  at  this  time  (1875)  for  mining  hard 
fossil  ore  from  the  Sand  Vein  bed,  is  $1.70  per  ton  de- 
livered in  the  mine  wagons  and  put  to  the  mouth  of  the 
drift,”  after  which  it  is  hauled  by  rail  to  the  top  of  the  fur- 


nace. 


Analysis  of  the  Lower  Danville  ore-beds  shows : 


Carbonate  of  lime,  . . 
Carbonate  of  magnesia, 

Iron, 

Sulphur, 

Pliosphorus, 

Insoluble  residue,  . . 


54.792 

1.428 

13.100 

018 

252 

15.992 

(S.  A.  Ford.) 


The  ‘ ‘ Bird  Eye  ’ ’ fossil  ore-bed  has  not  been  opened  in 
Jack’s  Mountain.  This  bed,  which  in  Shade  Mountain  lies 
from  150  to  200  feet  above  the  Medina  Sandstone,  contains 
such  a good  quality  of  ore  wherever  it  has  been  mined  that 
it  is  an  inducement  to  prospect  for  it  in  other  localities. 

The  Upper  Clinton  fossil  ore  shales  at  Matilda  Furnace 
are  bulf  at  the  surface,  in  the  upper  level  they  change  to 
an  olive  green,  and  in  the  gangways  of  the  lower  levels, 
directly  overlying  the  hard  fossil  ore,  they  become  a tough 
blue-gray  calcareous  shale. 

The  Upper  Clinton  limestone  is  of  considerable  thick- 
ness, and  much  more  massive  than  at  Logan  Gap. 

A bed  of  fossiliferous  limestone  a few  inches  thick,  in 
the  lower  part  of  the  Clinton  red  shale,  is  exposed  in  the 
public  road  S.  E.  of  Matilda  Furnace. 

The  above  analysis  of  ore  of  the  Sand  Vein  bed,  shows 
a much  smaller  proportion  of  insoluble  residue  than  is 
shown  in  the  analysis  of  the  Ferguson  Valley  ore  ridge. 
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There  are  several  beds  of  fossiliferous  limestone  over  the 
Sand  Vein  ore-bed,  within  the  space  of  the  gangway,  which 
renders  the  driving  of  it  quite  difficult.  These  beds  vary 
from  2 to  6 inches  in  thickness.  They  occur  in  the  gang- 
ways along  the  line  of  the  Ferguson  Valley  ore  ridge, 
and  in  other  places  where  the  ore-bed  is  a hard  fossil.  The 
ore-bed  may  be  rich  in  iron  where  these  beds  are  pure  fos- 
siliferous limestone,  containing  no  iron  whatever. 

The  Danville  ore-beds  show  a soft  fossil  at  tiie  outcrop 
N.  E.  from  here,  where  the  dips  increase,  and  they  enter  the 
terrace  of  Jack’s  Mountain.  They  have  nowhere  in  this 
locality  been  worked,  the  large  quantity  of  ore  which  the 
Sand  Vein  bed  has  always  produced,  making  it  unneces- 
sary to  prospect  in  other  beds  for  ore  to  supply  the  Matilda 
Furnace. 

The  Danville  ore-beds,  three  in  number,  are  a hard  fer- 
ruginous limestone  at  the  outcrop.  The  upper  bed  is  from 
18  to  24  inches  thick,  and  the  other  two  are  each  from  10  to 
12  inches  thick.  The  rock  containing  these  beds  is  about 
15  feet  thick,  the  upper  two  beds  being  about  6 feet  apart. 


Firi.  11.  {see page  100  F.)  Section  at  Matilda  Furnace. 


Fisr.  11. 


Fossil-ore  shale,  olive-green  under  crop. 

Sand'Veia  ore  bed,  ttofl  foeuil  at  outcrop. 


Ore-sandstone  and  sand  rock. 


Siliceous  shale ; 


13' 


Argillaceous  shale;  

rnssil'Ore  bed ; 

Calcareous  foMHinreroUB  rock ; , . . . , 
Upper  UanviJIe  Ix-d;  ferr.  foas.  limestone; 

Calc,  fos.sil.  rock  ; 

Diuiville  ore-bed ; 

Calc.  fo.Hail.  rock  ; 

Lower  Danville  ore  bed;  

Argillaceous  shale. 


Danville  ore  beds, 
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PHOTO-ZINCOGRAPH.  by  F.  A.  WENDEROTH  & CO.,  1828  Chdstnut  Street,  Phllado. 
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Chapter  XI. 

Mt.  Union  Section,  {Plate.) 

Tlie  theoretical  northwest-southeast  straight  line  of  this 
section  crosses  the  Juniata  river  tnnce,  owing  to  a bend  in 
the  river  ; first,  at  the  county  bridge  above  Mt.  Union  ; and 
again,  at  a point  about  500  yards  above  the  Pennsylvania 
Railway  bridge. 

The  section  shows  the  position  and  thicknesses  of  the 
formations  from  the  Marcellns  down  to  the  Medina. 

The  dip  is  constantly  S.  E.,  varying  in  strength  from  26° 
to  31°. 

The  geographical  northeast-southwest  distance  between 
the  Logan  and  the  Mt.  Union  sections  is  26  miles. 


Comparative  Table  of  the  Logan  and  Mt.  Union  Sections. 


Formations. 

Thickness  in  Feet. 

d 

u 

O 

Logan. 

Mt.  Union. 

iS 

5 

Oriskany  Sandstone, 

110 

95 

— 15 

Oriskany  Shale, 

205 

282 

+ 77 

Lewistown  Lime  Shale,  

110 

18 

—122 

Lewistown  Limestone,  

185 

35 

—150 

Water  Lime, 

470 

544 

-f  74 

Salina  Shales, 

350 

473 

-f-123 

Niagara  I.,imestone, 

4 

3 

— 1 

Niagara  Shales, 

Clinton  Variegated  Upper  Shales,  ....  1 

70 

232 

-fl62 

Variegated  Gray  Sliales,  ...  V 

Clinton  Red  Slmles, ’ ' ) 

1018 

285 

—733 

Upper  Clinton  Fossil  ore  Slnile, 

251 

141 

—110 

Ore  Sandstone  and  Ore-beds, 

38 

42 

+ -1 

Middle  Olive  Sliale, 

178 

359 

-fl81 

Block  Ore,  (Iron  Sandstone,) 

Lower  Clinton  Shales, 

7 

2 

— 5 

571 

307 

—204 

Totals, 

3597 

2818 

—779 
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Vertical  Section  of  the  Formations  from  the  Hamilton  to 
the  Medina,  along  the  Juniata  Miner  at  Mt.  Union, 
Mifflin  county.  Pa. 


No.  of 

Thick- 

ness. 

Thick- 

Speci- 

Marcellus  Black  Slate. 

Total. 

ness  of 

mens. 

Grouj) 

79 

Slate,  Black, 

30. 

to 

30. 

72.5 

to 

102.5 

Oriskany  Sandstone. 

790 

Sandstone,  yellow,  coarse,  argilla- 
ceous, the  upper  portion  being  hard. 

massive,  and  arenaceous,  while  the 
lower  strata  are  softer  and  verv  cal- 
careous. (This  rock  is  harder  here 

than  elsewhere), 

95. 

to 

197.5 

95 

Oriskany  Shale. 

787 

Sandstone,  yellow  and  dark  ash-col- 

ored,  calcareous,  passing  into  a 

purple,  pink,  and  yellow sandshale, 
the  latter  color  predominating,  . . . 

282. 

to 

479.5 

282 

Lewistown  Shale. 

786 

Lime  shale,  friable,  sandy,  argilla- 

to 

785  ■ 

ceous, 

18(?) 

497.5 

18 

Lewistown  Limestone. 

783 

Limestone,  hard,  dark  gray,  massive 

782 

crvptocrystoline.  (This  bed  is 

781 

quarried  by  the  Matilda  Furnace 

780 

(Jompany,  and  used  as  a flux),  . . . 

35(?) 

to 

532.5 

35 

Water  Lime  Shale. 

779 

Limestone,  dark  gray,  in  thin  layers, 
from  one  to  two  inches  thick,  . . . 

30. 

to 

562.5 

778 

Limestone,  dark  gray,  massive,  alter- 

777 

nating  with  a yellow  cellular  lime- 

776 

stone, 

68.8 

to 

631.3 



Lime  shale,  dove-colored,  hard,  . . . 

9.6 

to 

640.9 



Lime  shales,  friable,  argillaceous,  and 

sandy, 

20.8 

to 

661.7 

775 

Lime  siiale,  massive,  argillaceous,  . . 

5.6 

to 

667.3 

774  ( 
773  i 

Lime  shale,  friable,  argillaceous,  . . 

49.9 

to 

717.2 

772'! 

771  1 

Limestone  and  lime  shale,  alternating. 

770  ( 

dove-colored,  argillaceous, 

78.5 

to 

795.7 

769  j 

768  ) 
to  V 
763  ) 

Limestone,  friable, argillaceous,  sandy. 

and  lime  shale, 

109. 

to 

904.7 

, not  exposed, 

88.4 

to 

993.1 
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7G2  J 
to  V 
759  ) 

Limestone,  clove-eolored,  argillaceous, 

containing  calcite,  

23.5 

to 

1016.6 

758 

Limestone,  clove-colored,  alternating 

757 

with  cellular  limestone  and  lime 

75G 

shales, 

27.1 

to 

1043.7 

755 

Limestone,  dark  gray,  massive,  alter- 

754 

nating  with  a blue  shaly  limestone. 

15. 

to 

1058.7 

753 

Limestone,  dull  dark  gray,  containing 
c;ilcite,  alternating  with  a dove- 

752 

colored  argillaceous  lime  shale,  . . 

18.1 

to 

1076.8 

544.3 

Salina  (?)  Variegated  Shale. 

751 

750 
749  ) 
to  > 
745  ) 

Lime  shale,  thin,  flaky, 

Limestone,  dark  gray,  massive,  argil- 

19.8 

to 

1096.6 

laceous,  containing  calcite,  ...... 

25.4 

to 

1122.0 

744 

743  ) 
to  V 
740  S 

Limestone,  blue  gray,  hard,  sandy, 
alternating  with  a sandy  lime  shale. 

Lime  shales  and  sand  shales,  yellow 

37.1 

to 

1159.1 

and  gray,  containing  veins  of  calcite. 

90.7 

to 

1249.8 

739  ) 

Limestone,  bluish  gray,  massive, 
argillaceous,  csontaimng  lime  shales 

to  > 

730  ) 

and  veins  of  calcite, 

40.4 

to 

1290.2 

736  ) 
to  > 
732  ) 

Lime  shales  and  sand  shales,  contain- 

ing  seams  of  sandstone, 

33.1 

to 

1323.3 

732  ) 

Lime  shales,  variegated  purple  and 

to  > 

green,  containing  occasional  veins 

728  ) 

of  calcite, 

33.1 

to 

1356.4 

727  1 
to  > 
724  ) 

Sand  shales,  gray  and  green,  alter- 

nating,  calcareous, 

203.4 

to 

1559.8 

483 

Niagara  (?)  Limestone. 

719 

Limestone,  blue,  hard,  massive,  . . . 

3. 

to 

1652.8 

3 

Niagara  Shale. 

718) 

Shales,  variegated  red,  green,  and 

to  > 

bluish  gray,  with  occasional  seams 

715  ) 

of  limestone,  

53.6 

to 

1616.4 

714  ) 

Shales,  blue  and  green,  variegated. 

to  } 

underlying  a gray  laminated  lime 

708  ) 

shale, 

Shales,  yellow  and  rod, 

55. 

to 

1671.4 

— 

123.5 

to 

1794.9 

232 

Clinton  Red  Shale. 

707 

Shale,  red, 

28.5 

to 

2079.9 

285 

Clinton  Lower  Lime  Shale  and 

Clinton  U2>per  Olive  Shale. 



Limestone,  dark  blue,  in  thin  seams. 

alternating  with  dove-colored  sauci 
shales, 

100.5 

to 

2180.4 

703  ) 

Lunestone,  alternating  blito  and  gray, 
with  several  seams  of  dove-colorecl 

to  > 

699  ^ 

argillaceous  lime  shale, 

23. 

to 

2203.4 

602 

Shales,  dark  olive, 

14. 

to 

2217  .4 
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603 

Shale,  blue,  calcareous, 

1. 

to 

2218.4 

602 

Shales,  dark  olive,  greasy  to  the  touch. 

3. 

to 

2221.4 

141.5 

Fossil  Orc-Bcds, 
Ore  Sandstone,  <&c. 

600  ) 

to  V 

Fossil  Iron  Ore, 

1.3 

to 

2222.7 

597  ) 

601 

Sandstone,  shalv,  ferruginous,  “ Jack” 

at  center  of  vein, 

.1 

to 

2222.8 

604  1 
to  > 
609  ) 

Sandstone,  gray,  very  hard,  ferrugi- 

nous,  

40. 

to 

2202.8 

614) 

615  i 
610  [ 

Iron  Ore,  hard  fossil,  

1.7 

to 

2263.5 

42.1 

620  j 

Clinton  Middle  Olive  Shale. 

Sandstone,  dark,  alternating  with  red 

and  green  shales,  

30.4 

to 

2294 .9 

610 

Limestone,  fossiliferous,  sandy,  in 

layers  from  two  to  six  inches  tliick, 
alternating  with  red  and  green 

shales, 

to 

2296.9 

611 

Sand  shales,  variegated  yellow  and 

612 

green,  containing  thin  seams  of 
fossiliferous  limestone, 

50.3 

to 

2353.2 

619 

Sandstone,  very  hard,  gray,  flaggy,  . 

.5 

to 

2353.7 

621 

622 

Shale,  purple,  hard,  flaggy, 

19.5 

to 

2373.2 

623 

Limestone,  fo&siliferous,  alternating 

with  seams  of  gray  shale  and  sand- 
stone,   

39. 

to 

2412.2 

624  1 

Shales,  dark  olive,  alternating  witli  a 

to  } 

green  flaggy  sandstone  and  gray 

628  ) 

sand  shale,  

107.9 

to 

2520.1 

629 

Sand  shale,  bluish  gray,  with  occa- 
sional seams  of  sandstone, 

630 

631  ) 

632  V 

633  ) 

27.3 

to 

2547.4 

Shales,  purple  and  gray,  with  occa- 
sional seams  of  sandstone, 

76.8 

to 

2624.2 

359.7 

Tro7i  Sandstone. 

Sandstone,  gray,  ferruginous,  .... 

2. 

to 

2020.2 

2 

Clinton  Lower  Olive  Shale. 

635 

Shales,  dark  green,  alternating  with 
specimens  (631,)  (632,)  and  (633,).. 

46.6 

to 

2672.8 

638 

Shales,  variegated,  with  occasional 

639 

seams  of  sandstone, 

59.5 

to 

2732.3 

640 

Sand  shales,  light  gray,  ferruginous,  . 
Sand  shales,  yellow,  gray,  and  green, . 

12.5 

to 

2744.8 

641 

61. 

to 

2805.8 

643 

Shale,  purple,  containing  occasional 

seams  of  sandstone, 

16.5 

to 

2822.3 

644  ) 

ti)  ' 

Shales,  not  exposed, 

Sandstone,  greenish  gray,  hard,  mas- 

111.5 

to 

2933.8 

307.6 

sive,  covered  with  ferruginous  specks 

654  ) 

and  stained  with  ferrous  oxide,  . . . 

Foot  Note. — (79,)  Survey  Stations — 1654-|-325  to  1654-[-265  (?).  ( ,) 

1654+265  to  1654+120.  (790,)  1654+120  to  1653+125.  (787,)  1653+125  to  1650 
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+160  (?).  (786,785,)  1650+160(?)  to  1649+228.  (783, 782, 781, 780, >1649+228  to 
1645+230. 

Foot  Note. — (779,)  Survey  Stations,  1645+230  to  1645.  (778,  777,  776,)  1645 

to  1644+30.  (—,)  1044+30  to  1644.  (—,)  1644  to  1043+88,  (775,)  1643+88  to 

1643+71.  (774,  773,)  1643+71  to  1642+375.  (772,  771,  770,  769,)  1642+75  to 

1642+218,  (768—763,)  1042+218  to  1642.  (— ,)  1642  to  1641+50.  (762—759,) 

1641+50  to  1641.  (758,  757,  756,)  1641  to  1640+133.  (755,  754,)  1640+133  to  1640 

+98.  (753,  752,)  1640+98  to  1640+50. 

Foot  Note. — (751,  750,)  Survey  Stations,  1640+56  to  1640+10.  (749 — 745,) 

1640+10  to  1039+230.  (744,)  1039+230  to  1639+151.  (743—740,)  1639+151  to 

1638+248.  (739—736,)  1638+248  to  1638+154.  (730—732,  (?)  ) 1638+154  to  1638 

+77.  (732— 728,)  1638+77  to  1638.  (727— 724,)  1638  to  1636+103.  (719,)  Sta., 
1636+103.  (718—715,)  1036+103  to  1036. 

Foot  Note. — (714  to  70S,)  Survey  Stations,  1636  to  1635+142.  ( — ,)  1635+ 

142  to  1034+100.  (707,)  1634+100  to  1630+335.  (— ,)  1630+335  to  1630.  (703— 

699,)  1030  to  1631.  (602,)  1567+.  (003,)  1567+.  (002,)  1567+ (600—597),  1567 

+•  (601.) 

Foot  Note. — (604  to  609,)  Survey  Stations,  1569  to  1569+31.  (614,  615,  616, 

620,)  1509+31.  ( ,)  1569+31  to  1569+100.  (610,)  1569+100  to  1569+109. 

(611,  612,)  1569+109  to  1570.  (621,  622,)  1570  to  1570+50.  (623,)  1570+50  to 

1570+150.  (624—628.)  1570+1.50  to  1573+227.  (629,  630,)  1573+227  to  1574. 

(631,  632,  633,)  1574  to  1574+256. 

Foot  Note. — ( — ,)  Survey  Stations,  1574+256  to  1574+262.  (635,)  1574+262 
to  1575+80.  (638,639,)  1575+80  to  1575+285.  (640,)  1575+285  to  1576.  (641,) 

1576  to  118.  (643,)  118  to  117+386.  (—,)  117+386  to  117+48.  (644—654.)  117 

+48  to 
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Fig.  12.  {seepage  133  F.)  Section  at  Mine  No.  2, 
or  Rocltliill  Gap.,  Orbisonia. 


Fig.  12. 


Fossil  ore  shale,  light  colored. 

Hard  fossil  ore;  8"  lo  10";  (tkick,  s.  sidv  gap.) 

Friable  ferrug.  sandstone : 
Sand-vein  ore  bed  ; 

Sand  rock ; 
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Chapter  XII. 

Mount  Union  to  Three  Springs. 

Along  the  Foot  of  Jack''  s Mountain. 

In  Huntingdon  County. 

Fossil  ore  ranges.  Sonth-west  from  Mt.  Union  the  Ore 
sandstone  forms  a low  monoclinal  ridge,  which  continues 
through  Hill  Valley  5 miles  S.  W.  to  the  “Factory.”  In 
this  distance  it  is  cut  by  eight  ravines,  some  of  them  very 
close  together,  which  are  good  points  for  opening  the  ore. 

Behind  this  ridge  the  Lower  Clinton  shales  have  been 
eroded,  leaving  a cove,  which  decreases  toward  the  S.  W., 
and  finally  “ heads  up  ” X.  of  the  Factory. 

At  the  Factory  the  Ore  sandstone  passes  into  the  terrace 
of  the  mountain.  The  terrace  is  low  and  broken  by 
frequent  ravines,  which  form  good  points  for  opening  the 
ore-beds.  At  some  points  erosion  has  cut  the  terrace  so 
low  that  but  little  breasting  remains  above  water  level. 

About  64  miles  S.  W.  from  Mt.  Union  the  mountain  is 
broken  at  a point  called  Singer’ s Gap.  Through  this  Sink- 
ing Run  passes  and  enters  the  Juniata  River  a short  dis- 
tance below  Mt.  Union. 

Hill  Valley,  opposite  and  on  both  sides  of  the  gap,  is 
covered  with  ddbris,  making  the  soil  unfit  for  agricultural 
purposes. 

At  Mt.  Union  the  measures  dip  25°  S.  E.  In  going  S. 
W.  this  dip  first  increases,  being  50°  to  55°  S.  E.  at  the 
Factory,  and  it  then  decreases  to  35°  or  40°  S.  E.  at  Three 
Springs. 

On  the  S.  W.  side  of  Jack’s  Harrows,  near  Mt.  Union,  a 
bog  material  is  found  scattered  in  small  quantities  among 
the  loose  rocks.  It  contains  iron  and  pieces  of  Medina 
sandstone  cemented  together.  It  is  of  no  economic  value. 
A specimen  forwarded  to  Mr.  McCreaLh  for  analysis  yielded  : 
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Iron, 

Sulphur,  . 
Phosj^horus,  . . . 
Insoluble  residue. 


33.300 


.126 

.238 

43.752 


At  Mt.  Union  the  Sand  Yein  ore-bed  has  been  shafted 
ux)on  on  the  property  of  Mr.  John  Dougherty.  “It  is  18 
inches  thick,  and  contains  medium  soft  ore  of  good 
quality.” 

The  Danville  ore-beds  have  been  x>roven  by  Mr.  Dough- 
erty. They  are  about  the  same  size  as  on  the  east  side  of 
the  river  at  Matilda  Furnace,  but  the  ore  is  much  richer. 

The  Sand  Vein  beds  afford  but  short  breasts  along  the  S. 
flank  of  the  ridge  to  the  Factory. 

A short  distance  S.  W.  from  Mt.  Union  a large  amount 
of  shafting  has  been  done  in  the  Lower  Clinton  shales, 
near  the  Ore  sandstone,  in  search  of  the  Danville  ore-beds. 

Most  of  this  work  is  away  from  the  range  of  the  ore- 
beds.  A tunnel  driven  through  the  Ore  sandstone,  near 
the  toji  of  the  ridge,  was  not  carried  far  enough  to  cut  the 
beds. 

S.  W.  of  Mt.  Union  the  Danville  ore-beds  have  not  been 
proven. 

From  Mt.  Union  S.  W.  to  the  Factory,  there  is  a range 
of  high  hills,  formed  by  the  Uj)j)er  Clinton  shales  in  the 
center  of  Hill  Valley.  This  ridge  is  cut  by  frequent  ravines, 
making  the  intervening  hills  mound  sha^ied. 

The  cultivated  land  in  Hill  VaUey  extends  from  the  Ore 
sandstone  in  the  terrace  of  the  mountain  to  the  W ater-lime 
shales  in  Chestnut  Ridge.  S.  W.  of  the  Factory,  Chestnut 
Ridge  is  lower,  and  is  generally  cultivated.  Where  the 
terrace  of  the  mountain  is  low,  the  farms  extend  back  to  the 
Lower  Clinton  shales. 

The  considerable  amount  of  altered  fossil  ore  occurring 
on  the  surface  of  the  mountain  terrace  throughout  the 
whole  distance  from  Mt.  Union  S.  W.  is  a guarantee  of 
their  existence. 

At  many  points  between  the  Factory  and  Three  Springs, 
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where  the  ore-beds  are  not  exposed  by  ravines,  short  tun- 
nels, affording  sufficient  breast  for  profitable  working,  could 
be  used  to  reach  them. 

The  Martin  Ore-bank,  on  the  terrace  of  Jack’s  mountain, 
6 miles  N.  W.  from  Orbisonia,  and  S.  W.  of  the  “Logan 
Farm,”  is  on  iron  ore  of  the  Lower  Clinton  shales.  The 
dip  is  47°  S.  W. 

“A  shaft  was  sunk  on  a deposit  of  brown  hematite  ore, 
from  2 to  8 feet  thick  accompanying  and  lying  between 
beds  of  block  ore  rock.” 

A bed  of  silicious  rock,  several  feet  in  thickness,  overlies 
the  ore-bed.  This  rock  lies  in  thin  layers,  between  which 
are  thin  sheets  of  wliite  silicious  clay,  containing  numerous 
imprints  of  crinoid  stems.  The  bottom  rock  is  not  exposed, 
the  gangway  having  fallen  in. 

A sample  of  the  ore  from  this  bank,  yielded,  upon  anal- 


ysis : 

Iron, 3-1.800 

Sulphur, Trace. 

Phosphorus,  726 

Manganese, 3.G96 

Insoluble  residue,  25.010 


(A.  S.  McCreath.) 

“ Some  of  this  ore  was  hauled  to  Matilda  Furnace.” 

The  Whitzell  Ore  opening  is  in  Hill  Valley,  on  the  x>rop- 
erty  of  Philip  Whitzell,  5 miles  N.  of  Orbisonia,  and  1ST. 
of  the  “Logan  Farm  Ore-bank.”  At  the  outcrop  of  one 
of  the  Fossil  ore-beds  (Sand  Vein?)  a shaft  has  been  sunk 


producing  altered  fossil  ore. 

An  analysis  of  this  ore  yielded : 

Iron, 37.900 

Sulphur, 010 

Phosphorus, 386 

Manganese, 915 

Insoluble  residue,  31.300 

“Limonite,  exceedingly  silicious,  laminated.”  (A.  S.  McCreath.) 


On  the  property  of  Thomas  Orbison,  3^  miles  IM.  E.  of 
Three  Springs,  the  Sand  Vein  bed  has  been  proven  by  a shaft 
upon  the  outcrop  “to  be  14  inches  thick.” 

“At  Three  Springs  the  bed  is  a hard  fossiliferous  lime- 
stone, on  N.  W.  dip,  20  inches  thick.”'* 


*Ashburner. 
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South  of  the  East  Broad  Top  Railroad  prospecting  for 
the  bed  has  been  done  with  not  very  encouraging  results. 
“It  proved  14  inches  thick.  The  dip  of  the  ore  measures 
is  about  40°  S.  E.,  strike  about  65°  N.  E.* 

Between  Three  Springs  and  Saltillo  the  anticlinal  of  the 
the  Medina  sandstone  sinks  S.  W.  under  the  Lower  Clin- 
ton shales. 


* Ashburuer. 


CHESTNUT  KIDGE. 
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Chaptek  XIII. 

Chestnut  Bidge 
Southwest  from  Mt.  Union.  . 

S.  W.  from  Mt.  Union  tins  is  a prominent  ridge,  formed 
by  the  S.  E.  dip  of  the  Oriskany  sandstone,  and  the  under- 
lying Lewistown  limestone.  It  continues  for  seven  miles, 
with  a very  regular  and  even  crest,  except  where  Young- 
woman’s  creek  passes  through  it. 

Seven  miles  from  Mt.  Union,  and  about  5 miles  N.  of 
Orbisonia,  there  is  a gap  in  the  ridge  where  the  Oriskany 
sandstone  dips  26°  S.  E.,  and  is  cut  down  to  the  level  of 
the  creek.  The  sandstone  is  from  125  to  140  feet  thick.  It 
is  very  fragile,  and  consists  of  alternating  layers  of  various 
colors,  resembling  in  appearance  the  Variegated  Upper 
Clinton  shales. 

The  Oriskany  shales  are  unusually  thin,  being  but  15  or 
20  feet  thick. 

The  Lewistown  lime  shales  and  the  Lewistown  limestone 
are  exposed  in  the  gap. 

Lane  Ore-Baiik.  This  is  on  the  N.  E.  side  of  the  gap,  on 
the  property  of  James  R.  Lane.  It  was  opened  in  the  year 
1871  or  1872  by  James  R.  Lane,  after  Avhich  time  the  prop- 
erty was  leased  by  the  proprietors  of  the  Matilda  Furnace. 

The  ore  is  being  mined  and  hauled  in  wagons  a distance 
of  8 miles  to  Matilda  Furnace,  where  it  is  mixed  with  ore 
from  the  Sand  Vein  bed,  mined  at  that  place. 

It  is  a brown  hematite  ore,  varying  in  thickness  from  6 
to  12  feet,  and  occurs  in  the  Oriskany  sandstone  15  to  20 
feet  above  its  base. 

There  are  thin  beds  of  white  and  yellow  clay,  very  plastic 
and  smooth,  running  through  the  ore-bed.  These  clay  beds 
aoer age  from  '2  to  J/.  inches  in  thickness,  and  run  generally 
with  the  dip  of  the  measures.  Some  of  the  ore  occurs  as 
shells  containing  clay. 

The  process  of  mining  this  ore  is  as  follows : A gangway 
is  di’iven,  taking  out  the  full  thickness  of  the  bed,  the  top 
8— F. 
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being  secured  with  heavy  timbers.  Chambers  are  worked 
from  the  upper  side,  and  pillars  of  ore  are  allowed  to  stand 
as  a support  to  the  top  wall.  Above  the  ore-bed,  as  well  as 
helow,  there  is  a shell  of  hard,  tough,  silicious  ore,  which, 
by  careful  mining,  can  generally  be  kept  in  place.  It  does, 
however,  sometimes  fall  in  small  quantities  during  the 
operation  of  mining. 

Some  fine  sandy  ore,  which  is  mixed  with  this  ore,  is 
screened  out  in  the  process  of  washing.  The  wmshing  is 
done  by  horse  power. 

The  washer  is  a cylinder  10  feet  long,  6 feet  in  diameter 
at  one  end,  and  4 feet  at  the  other.  Inside  the  cylinder 
are  taps  to  throw  and  agitate  the  ore,  which  is  fed  into  the 
large  end  of  the  cylinder  and  discharged  at  the  small  end. 
A large  quantity  of  ore  can  be  passed  throngh  a washer  of 
this  kind  by  an  increase  of  ]30wer. 

A specimen  of  this  ore  yielded,  upon  analysis  : 


Iron, 47.500 

Sulphur, Trace. 

Phosphorus, 402 

Insoluble  residue,  17.260 


“Limonite,  sandy,  with  a large  admixture  of  ochreoiis  earth.” 

(A.  S.  MCreath.) 

It  will  be  seen  from  the  analysis  that  this  ore  contains  a 
much  smaller  quantity  of  silicious  matter  than  would  be 
expected  in  an  ore  formed  within  the  body  of  a sandstone 
bed.  It  is  also  richer  in  iron  than  the  average  of  brown 
hematite  ores. 

On  the  xiroperty  of  David  Douglass,  on  the  S.  W.  side  of  the 
gap,  ore  of  the  same  character  has  been  opened.  The  de- 
posit does  not  run  as  regular  as  on  the  N.  E.  side.  Gang- 
ways following  the  deposit  have  been  driven  in  various 
directions.  At  this  time  (1874)  mining  has  been  sus- 
pended. 

A specimen  of  this  ore  yielded,  upon  analysis  : 

Iron, 47.300 

Sulphur, . . Trace. 

Phosi3horus, ' 491 

Insoluble  residue, 17.900 

(A.  S.  McCreath.) 
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Where  the  rocks  are  much  contorted  the  ore  is  more 
silicious. 

For  a short  distance  S.  W.  of  the  gap  the  ore  continues, 
as  is  evident  from  the  outcrop.  The  Oriskany  sandstone, 
throughout  the  entire  length  of  the  ridge  to  Three  Springs, 
contimies  to  contain  a large  quantity  of  ferruginous  matter 
in  its  mass.  In  many  places  ferruginous  sandstone  is  strewn 
over  the  ground  in  large  quantities.  It,  however,  contains 
too  little  iron  for  furnace  use. 

The  ridge  is  much  broken  by  ravines,  and  in  some  places, 
is  very  low.  The  sandstone  forms  a very  rough  crest,  and 
frequently  occurs  as  large  and  prominent  castles  or  “pulpit 
rocks”  on  the  top  of  the  ridge. 

The  Corniferous  shale  over  the  Oriskany  sandstone  is 
from  75  to  80  feet  thick.  Considerable  ore  belonging  to 
these  shales  is  scattered  over  the  surface,  at  no  point,  how- 
ever, appearing  of  good  enough  quality,  or  in  sufficient 
quantity,  to  warrant  the  opening  of  the  bed. 

The  MarceUus  ore-bed,  S.  W.  from  the  Lane  ore-bank, 
promises  to  be  of  good  quality  and  of  sufficient  size  for  profit- 
able working. 

Logan  Farm  ore-banTc,  on  the  Marcellus  ore-bed,  is 
situated  about  2 miles  S.  W.  of  the  Lane  ore-bank,  and  4^ 
miles  H.  W.  of  Orbisonia.  It  belongs  to  the  Rockhill  Iron 
and  Coal  Co.,  who  in  1873  sank  a shaft  in  the  N.  W.  end  of 
an  old  open  cut. 

This  old  open  cut  was  made  many  years  ago  by  the 
Chester  Furnace  Company,  and  extends  for  nearly  200  feet 
along  the  outcrop.  The  ridge  is  very  low,  and  the  open  cut 
is  shallow. 

The  ore  is  a semi-carbonate,  changing  in  the  shaft  to  a 
carbonate.  At  the  foot  of  the  shaft,  which  is  said  to  be  70 
feet  deep,  the  carbonate  ore  is  nearly  cut  out,  and  a car- 
bonate clay  formed  in  its  stead.  From  3^  to  4 feet  of  ore 
are  exposed  by  the  shaft. 

A specimen  of  this  ore  yielded,  upon  analysis  : 


Iron. 35.500 

Siilphur, 480 

Phosphorus, 081 
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Insoluble  residue, 14.790 

“ Clay  ironstone,  compact,  of  a light  gray  color.”  (A.  S.  McCreath.) 


lUcli' s Ore-banlt  is  on  the  Marcellns  ore-bed,  in  Chestnut 
Ridge,  a ^ mile  W.  of  the  Logan  Farm  ore-bank. 

The  Rockhill  Iron  and  Coal  Comjiany  opened  it  in  1873, 
by  a shaft  on  the  east  slope  of  the  low  ridge.  The  ore  is  a 
brown  hematite.  There  are  now  from  1,000  to  1,500  tons 
of  ore  on  the  bank.  “ The  bed  contains  6 feet  of  ore.” 

The  shaft  has  not  been  sunk  to  the  lowest  point  of 
natural  drainage.  The  Logan  Farm  shaft  is  no  deeper 
from  the  common  level  than  the  Hick’s  shaft,  but  the 
drainage  at  the  Logan  Faiin  shaft  is  much  inferior  to  tlnit 
in  the  Hick’s.  The  shales  at  the  Logan  Farm  form  a wide 
flat  as  high  as  the  top  of  the  shaft,  while  the  Hick’s  shaft 
is  on  the  slope  of  the  ridge. 

A sxiecimen  of  ore  from  the  Hick’s  ore-bank  yielded 
upon  analysis  : 

Iron, 47.500 

Sulphur, .013 

Phosphorus,  Ill 

Insoluble  residue, 14.100 

“ Liuionite,  cellular,  cells  mostly  filled  with  ochi'eous  ore.”  (McCreath.) 

The  Wilson  Farm  ore-banlc  is  in  Hill  Valley,  6 miles 
W.  of  Orbisonia.  The  following  is  an  analysis  of  a speci- 
men taken  from  a thin  seam  of  silicious  ore  found  in  a 
break  of  the  Oriskany  sandstone  : 


Iron, 

Sulphur, 

Phospliorus, 

Insoluble  residue, 

“Ijimonite,  silicious,  exceedingly  hard  and  tough; 
laminated;  color,  reddish  brown.” 


29.800 

060 

082 

48.190 

structure,  somewhat 
(A.  S.  McCreath.) 


Between  Hick’s  ore-bank  and  the  Stewart  ore-bank  the 
Marcellns  ore-bed  has  not  been  opened,  though  its  outcrop 
indicates  that  it  exists  in  paying  quantities. 

There  is  a bed  of  “ bog  ore  ” in  the  meadow  H.  E.  of  the 
Wilson  Farm.  Small  quantities  of  it  were  used  many 
years  ago  in  the  old  Rockhill  Furnace. 

Steioart  Ore  Danlc,  on  the  Marcellns  ore-bed,  miles  S. 
W.  from  Hick’s  ore-bank,  and  over  5 miles  from  Orbisonia. 
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“ The  old  Chester  furnace  made  an  open  cut  at  this  bank 
150  feet  long,  40  years  ago,”  and  at  the  end  of  the  open 
cut  drove  under  cover,  the  old  opening  under  cover  being 
now  partially  exposed. 

In  1873,  the  Fockhill  Iron  and  Coal  Company  sunk  two 
shafts  a short  distance  W.  of  the  old  Chester  furnace  open 
cut,  one  65  feet  deep  and  the  other  80  feet  deep.  About 
200  feet  of  gangway  have  been  driven  upon  the  bed,  which 
is  said  to  contain  6 feet  of  ore. 

About  1,600  tons  of  ore  have  been  mined,  and  are  now 
(1874)  lying  on  the  bank.  The  ore  is  of  the  same  kind  and 
quality  as  that  from  the  Hick’ s ore-bank,  except  that  there  is 
a small  quantity  of  carbonate  ore  taken  from  the  80  foot 
shaft  mixed  with  that  lying  upon  the  bank.  The  measures 
dip  about  50°  S.  E.  {'i).  There  are  80  acres  belonging  to 
this  property. 

Isaiah  Fleck’’  s property  adjoins  the  Stewart  property  on 
the  south-west.  There  is  a good  outcrop  of  ore  on  it.  The 
ore  is  the  same  in  quality  as  the  Stewart  and  Hick  ore.* 

‘ ‘ Many  years  ago  the  ore  cropping  out  on  the  surface  of 
the  ground  was  hauled  from  this  point  to  Rockhill  furnace. 
Shafting  has  been  done,  which  promises  well.”  f 

Chester  Furnace  was  built  about  the  year  1834  (?)  It 
was  in  blast  about  five  years,  after  which  it  was  abandoned. 
The  furnace  stack  is  now  standing,  the  masonry  appearing 
to  be  in  good  condition.  It  is  situated  about  three  miles 
west  of  Orbisonia. 

* See  analysis  in  Ashburner  and  Billin’s  report. 

I See  Ashburner  and  Billin’s  report  for  description  of  the  ridge  S.  W.  ot 
Fleck’s. 
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Fig.  13. 

Fig.  13. 


{see page  13 1^..)  Section  at  Opening  No.  7, 
Rockhill  gap. 

Upper  Clinton  fossil  ore  shale,  olive  green. 

Hard  fossil  ore  bed ; 

Shale • 

Fossil  ore  bed  (medium) 

Sandstone,  fragile, 20" 

Fossil  ore  bed,  (medium  soft)  16 

Sand  rock. 
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Chapter  XIY. 

Royef  s Ridge,  Sandy  Ridge,  &c. 

An  Oriskany  sandstone  and  Lewistown  limestone  ridge 
lies  X.  W.  of  Blacklog  mountain,  and  runs  parallel  to  it, 
from  a point  N.  E.  of  Orbisonia,  in  Huntingdon  county,  to 
Fort  Littleton,  Fulton  county. 

The  sinking  of  the  Blue  Ridge  anticlinal  toward  the  S. 
'W.  allows  the  Oriskany  sandstone  and  Lewistown  lime- 
stone to  form  ridges  which  bound  G-ermany  Yalley  on  the 
S.  \Y. 

From  where  the  monoclinal  ridges  join,  and  the  Oriskany 
arches  over  the  anticlinal,  to  Orbisonia,  the  large,  regular 
ridge  is  known  as  Royer  Ridge. 

Two  miles  X.  E.  of  Orbisonia.  from  the  S.  E.  side  of  the 
main  anticlinal,  there  issues  a small  anticlinal  flexure, 
which  in  sinking  S.  W.  produces  two  ranges  of  the  Mar- 
cellus  ore,  extending  for  about  1^  miles. 

Running  close  along  the  base  of  Blacklog  mountain  is  a 
monoclinal  ridge  formed  by  the  Oriskany  sandstone,  and 
known  locally  as  “ Sandy  Ridge.”  Four  or  flve  miles  X. 
E.  of  Blacklog  Gap,  the  ridge  ends  in  an  abrupt  bluff. 

Between  Sandy  Ridge  and  Royer  Ridge  are  two  small 
coves,  formed  by  the  synclinals.  In  these  coves  the  Mar- 
cellus  and  Comiferous  shales,  with  their  accompanying  ore- 
beds,  rise  toward  the  X.  E.,  and  eventually  “ spoon  out.” 
They  continue  much  further  X.  E.  in  the  western  than  in 
the  eastern  cove. 

The  map  of  the  Environs  of  Orbisonia  (See  Plate)  shows 
seven  ranges  of  ore  outcrop.  Of  these,  the  flve  most  Avest- 
ern  are  the  outcrop  of  the  Marcellus  ore-bed.  One  is  the 
outcrop  of  the  Oriskany  ore.  while  the  most  eastern  is  the 
outcrop  of  the  Fossil  ore-beds. 

The  description  of  openings  on  the  Fossil  ore-beds  is  given 
in  Chapter  16.  Other  openings  in  the  vicinity  of  Orbi- 
sonia are  described  beloAv,  in  the  order  of  the  Ranges. 
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Range  Openings  5 and  6.  Oriskany  and  Corniferous 
ore.  General  dip  N.  W. 

Opening  No.  6.  On  a deposit  of  silicious  ore  in  tlie  Oris- 
kany sliales,  which  are  here  over  100  feet  thick.  The  open- 
ing is  on  the  property  of  the  Rock  Hill  Iron  and  Coal  Com- 
pany, and  is  now  (1874)  being  worked  “light  handed,”  by 
means  of  a gangway  driven  into  the  deposit.  This  method 
will  probably  be  abandoned  for  that  of  an  open  cat. 

The  ore  is  mixed  with  clay,  and  requires  wasliing.  It  is 
very  silicious,  and  in  fracture  is  much  the  same  as  the 
Oriskany  shale,  the  ore  being  notliing  more  than  decom- 
posed shale,  which  has  absorbed  oxide  of  iron.  The  bed  is 
from  6 to  12  feet  thick.  Several  hundred  tons  of  ore  have 
been  mined,  and  now  lie  upon  the  bank. 

Shaftings  and  outcroppings  along  this  range  to  the  N.  E. 
do  not  promise  sufficient  quantities  of  ore  for  working. 

A siDecimen  of  the  ore  analyzed  yielded  : 


Iron, 33.250 

Sulphur, Trace. 

Phosphorus, .345 

Insoluble  residue, 41.760 


“Limonite,  hard,  compact,  and  highly  silicious.” 

(A.  S.  McCreath.) 

Opening  No.  6,  locally  known  as  the  “Hawk  oxiening,” 
has  been  made  to  work  out  pots  of  ore  in  the  Corniferous 
shales. 

The  ore  is  very  silicious,  and  consists  of  shale  highly 
charged  with  iron.  It  exposes  in  the  center,  when  broken, 
a core  of  silicious  slate.  It  varies  greatly  in  quality,  and 
occurs  nowhere  in  large  quantities. 

Range  3.  Openings  7,  <5,  9,  10,  11,  and  12.  Marcellus 
ore.  General  dip  N.  W. 

Opening  No  7.  “ Vein  carbonate  of  iron  worked  by  drift 

running  H. 

Opening  No.  8.  Abandoned.  Open  cut  in  which  a large 
quantity  of  Corniferous  shale  ore  has  evidently  been 
mined.  S]3ecimens  of  ore  found  scattered  on  the  surface 
are  rich  in  iron. 


Ashburner. 
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Opening  No.  9.  Open  cut  known  as  ‘‘Bedford  Pit.” 
“This  was  made  in  1780  (?),  at  the  time  when  the  Bedford 
Furnace  was  built.”  It  is  wide,  and  its  size  would  indicate 
that  a large  bunch  of  ore  was  found  here.  The  piles  of 
wash  ore  thrown  upon  the  waste  bank  show  that  when  the 
pit  was  opened  the  small  or  wash-ore  was  rejected  and  only 
lump-ore  used. 

“ The  vein  is  folded  and  locally  contorted.”* 

Opening  No.  10,  known  as  the  “ Orbison  Slope.” 

This  was  first  opened  by  Thomas  Orbison,  avIio  sank  a 
shaft  upon  the  ore-bed  in  1841.  An  open  cut  was  made  and 
worked  at  intervals  until  1846.  About  4,000  tons  of  ore 
were  mined  during  that  time,  and  used  at  the  charcoal  fur- 
nace at  Rock  Hill.  The  bed  is  5 feet  thick  at  the  outcrop, 
and  at  one  place  is  14  feet  thick. 

In  1872,  the  property  was  leased  by  the  Rock  Hill  Iron  and 
Coal  Company,  who  sank  a slope  “ about  70  feet  deep  from 
the  outcrop.”  At  the  bottom  of  the  slope  there  is  a mix- 
ture of  carbonate  and  semi-carbonate  ores.  Carbonaceous 
clay  occurs  with  the  carbonate  ore. 

The  bed  at  the  foot  of  the  slope  wdll  probably  average  3 
feet  of  ore.  The  top  of  the  slope  is  on  the  west  side  of  the 
ridge,  and  its  depth  is  about  that  of  natural  drainage. 

A specimen  of  average  quality,  from  the  run  of  the  bank, 
analyzed  by  McCreath,  yielded  ; 

Iron, 42.200 

Sulpliur, 122 

Pliospliorns, 130 

Carbonate  of  lime, 900 

Cai-bonate  of  magnesia, .750 

Insoluble  residue, 19.740 


A specimen  of  carbonate  ore  from  this  opening,  analyzed 
by  McCreath,  yielded : 


Iron, 

Sulphur,  ... 
Phospliorus,  . . . 
Insoluble  residue. 


33.700 


18.520 


.533 

.045 


“Carbonate  ore,  compact,  with  seams  of  brown  oxide  of  iron.” 


* Ashburner. 
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Opening  No.  11,  known  as  the  “ Jordan  ore-bank,”  was 
opened  many  years  ago,  and  the  ore  used  at  the  Rock  Hill 
and  Winchester  Furnaces.  There  are  large  open  cuts  along 
the  outcrop.  The  bed  of  ore  in  the  cuts  was  from  1 to  4 feet 
thick,  and  ran  in  bunches.  Specimens  lying  upon  the  bank 
show  the  ore  to  have  been  of  good  quality. 

The  opening  is  on  the  western  slope  of  Sandy  Ridge, 
over  a mile  S.  W.  from  Black  Log  Gap.  It  is  probable  that 
a large  amount  of  ore  could  be  opened  at  a lower  level 
than  that  of  the  old  workings. 

Opening  No.  1'2,  known  as  the  “Peirce  Ore-bank.”  The 
Marcellus  ore-bed  is  opened,  probably  20  feet  below  the 
outcrop,  producing  a good  brown  hematite  ore.  The  bed 
is  irregular,  being  from  1 to  4 feet  in  thickness.  A small 
quantity  of  ore  has  been  hauled  from  here. 

South-west  of  this  point,  there  are  shallow  outcrop  work- 
ings. This  mode  of  working  must  necessarily  result  in  the 
loss  of  much  valuable  ore.  The  danger  is  that  after  a place 
of  this  kind  is  abandoned,  the  ore  remaining  will  not  be 
sought  after,  and  even  if  it  should,  there  will  always  be  in- 
creased expense  in  re-opening  the  old  “pits.’ 

The  hematite  ore  continues  at  variable  depths  in  the  bed 
to  the  carbonate  ore,  being  controlled  by  the  drainage  and 
local  topography,  which  is  accordingly  some  guide  in 
making  an  estimate  of  the  probable  amount  of  hematite. 

Range  J.  Openings  13,  llf.,  and  16.  Marcellus  ore.  Gen- 
eral dip  S.  E. 

Opening  No.  13  is  an  open  cut,  a few  feet  deep.  Worked 
down  to  water  level,  where  carbonate  ore  is  exposed.  The 
bed  is  thin. 

Opening  No.  is  a shallow,  open  cut,  near  water  level, 
and  is  from  100  to  150  feet  long. 

Opening  No.  16,  an  abandoned  open  cut,  from  which  a 
large  quantity  of  Corniferous  ore  has  been  mined. 

Range  6.  Openings  16,  17,  18,  and  19.  Marcellus  ore. 
General  dq3  H.  W. 

Opening  No.  16  is  a drift  through  the  Marcellus  Shales, 
driven  at  water  level.  Carbonate  ore,  in  small  quantities, 
was  found  at  this  level,  mixed  with  carbonaceous  clay.  At 
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the  outcrop  of  the  bed,  25  or  30  feet  higher,  is  an  old  open 
cut,  from  which  a small  quantity  of  brown  hematite  ore 
was  mined. 

North-east  of  this  opening,  a considerable  quantity  of 
the  Corniferous  shale  ore  occurs  on  the  surface. 

Opening  No.  17.  A slope,  80  feet  deep,  was  sunk  by  the 
Rockhill  Iron  and  Coal  Company  in  1873.  It  is  now  tilled 
with  water. 

From  35  to  50  feet  down  the  slope,  the  bed  contained  a 
good  quality  of  brown  hematite  ore  from  1 to  3 feet  thick. 
Further  down,  it  changed  to  a carbonate,  tinally  becoming 
a carbonaceous  clay. 

About  21  feet  below  the  top  of  the  slope  a cross-cut  has 
been  driven  through  the  Marcellus  shales,  cutting  a small 
anticlinal,  and  reaching  the  Marcellus  ore- bed.  From  the 
end  of  the  cross-cut  a gangway  has  been  driven  about  1,050 
feet  N.  E.,  and  still  continues  to  produce  ore.  The  ore-bed, 
at  the  face  of  the  gangway,  is  about  4 feet  thick. 

Specimens  of  ore  from  openings  16  and  17,  yielded  upon 


analysis : 

Iron, 51.700 

Sulphur, 023 

Phosphorus, 068 

Insoluble  residue, 10.490 


“Brown  hematite,  very  hard  and  compact,  dark  brown,  containing  con- 
siderable ochreous  iron.” 

(A.  S.  McCreath.) 

South-west  of  Opening  No.  17,  the  ore  has  been  worked 
by  Messrs.  Royer  and  Dewees  within  the  last  4 years. 
“The  bed  is  from  3 to  5 feet  thick,  and  contains  an  excel- 
lent quality  of  ore.” 

A shaft  was  put  down  75  feet,  and  the  ore  was  raised  by 
horse  power.  Gangways  were  driven  150  feet  N.  E.  and  S. 
W.  from  the  shaft. 

‘ ‘ Only  brown  hematite  ore  was  found,  with  no  carbonate.  ’ ’ 
If  this  was  the  case  it  is  an  exception  to  the  rule,  that  the 
carbonate  ore  commences  at  a point  wliere  drainage*  of  the 

*Our  experience  is,  that  at  an  uncertain  distance  below  the  outcrop,  the 
hematite  changes  tirst  to  a carbonate,  and  then  to  a black  clay,  but  we  have 
no  evidence  that  drainage  has  anything  to  do  with  it.  In  fact,  what  is  drain- 
age? The  level  of  the  nearest  water  course,  or  of  the  bottom  of  the  valley? 
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bed  stops.  This  bed  may,  however,  have  obtained  its 
drainage  from  the  fall  of  the  valley  to  the  S.  W. 

It  will  be  noticed  that  all  the  openings  named  are  near 
surface  level,  consequently  there  cannot  be  a large  quantity 
oi:  ore  mined  from  them.  What  there  is  is  generally  the 
Carbonate  ore,  which  does  not  extend  to  a great  depth,  f 

Opening  No.  18,  is  a shaft  recently  dug,  with  a short 
cross-cut,  near  the  outcrop  of  the  bed.  Dip  70°  N.  W. 
There  is  but  a short  “ breast,”  and  the  ore-bed  is  too  small 
for  protitable  working. 

Opening  No.  19,  is  an  open  cut,  which,  judging  from  the 
fact  that  “wash  ore”  has  been  thrown  on  the  bank,  was 
probably  opened  by  the  Bedford  Furnace  Company.  The 
wash  oi'e  is  now  being  used  by  the  Rockhill  Iron  and  Coal 
Company. 

The  pit  is  deep,  being  cut  nearly  to  the  lowest  point  of 
natural  drainage,  and  is  carried  back  to  the  Coruiferous 
shale  ore.  It  does  not  appear  that  any  carbonate  ore  was 
mined. 

Range  6.  Opening  W.  Marcellus  ore.  General  dip  S. 

E. 

Opening  No.  20.  Royer  and  Dewees  Tunnel.  This  tun- 
nel was  driven  several  hundred  feet  through  the  Marcellus 
shales,  crossing  an  anticlinal  or  roll,  and  cutting  the  east 
dip  of  Royer  Ridge.  The  Marcellus  ore -bed  was  less  than 
1 foot  thick,  and  contained  a brown  hematite  ore.  Gang- 

I think  the  deposits  are  lenticular  in  siiape,  and  along  the  edges  are  car- 
bonates. If  this  is  tlie  case,  the  thickest  part  of  the  deposit  would  also  be  the 
deepest,  and  there  are  some  facts  to  show  this.  But  we  do  not  yet  know 
enough  about  it  to  theorize.”  IFm.  A.  Ingham.' 

[By  the  term  “drainage,”  used  here  and  elsewhere  in  tiiis  report  by  Mr. 
Dewees,  is  not  meant  a perfectly  horizontal  plane  at  the  datum  level  of  the 
outcrop,  wliere  it  is  traversed  by  a stream  of  water  ; but  a plane,  irregularly 
ascending,  from  that  datum  level  into  the  hills,  on  both  sides  of  the  ravine  in 
wliicli  such  stream  flows.  The  irregularity  of  the  upward  slope  of  this  plane 
is  determined  in  each  case  by  the  various  ijorosity  and  solubility  of  the  bed 
itself  and  its  enclosing  country.  In  the  case  of  limestone  strata,  the  datum 
level  of  tlie  “plane  of  drainage  ” (geologically  speaking)  may  be  taken  at 
some  unknown  depth  beneath  the  level  of  the  bed  of  the  stream  where  It 
crosses  the  outcrop — J.  P.  Lesley. 1 

[The  mines  are  along  a ravine,  rising  at  its  upper  end  200  feet  above  the 
valley.  Wm.  A.  Ingham. 
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ways  were  driven  from  the  end  of  the  tunnel,  and  an  air 
shaft  was  made.  The  ore-bed  did  not  change,  so  the  place 
was  abandoned. 

Range  7.  No  openings  have  been  made.  Marcellus  ore 
N.  of  Royer  Ridge.  General  dip  N.  W. 

OrMsonia  Furnaces. 

During  the  last  hundred  years  several  iron  furnaces  have 
been  built  and  operated  in  the  neighborhood  of  Orbisonia. 
The  follovdng  information  concerning  them  was  kindly 
furnished  by  Mr.  Thomas  Orbison. 

Bedford  Furnace  was  built  in  the  year  1780.  It  was 
located  on  the  site  of  the  present  hotel,  (Franklin  House, ) 
in  the  town  of  Orbisonia.  The  size  of  the  furnace  at  the 
boshes  was  6 feet.  The  iron  was  manufactured  into  stoves 
and  household  ware,  as  was  the  custom  of  the  country  at 
that  time.  In  1792,  a forge  was  built  by  the  owners  of  the 
Bedford  Furnace,  at  a point  on  the  Aughwick  Creek,  4 
miles  from  Orbisonia.  The  mason  work  of  this  forge  was 
done  by  John  Harper,  whose  family  still  reside  at  Orbi- 
sonia. The  manufactured  articles  were  carried  to  market 
on  pack-saddles. 

Winchester  Furnace.,  the  same  size  as  the  Bedford 
Furnace,  was  built  in  1833,  by  Thomas  J.  Cromwell,  and 
operated  by  Bracken  and  Still.  About  4 years  afterwards 
a person  named  Allen  operated  it  for  3 years.  Then  Col. 
Wm.  Pollock  operated  it  for  3 years.  After  Pollock, 
Samuel  Isett  ran  it  for  2 years.  Isett,  Wigdon  & Co. 
then  took  possession  of  the  furnace  and  ran  it  10  or  12  years. 

“Openings  Nos.  19,  8,  and  14  were  the  only  ones  from 
which  they  procured  ore  for  the  Winchester  Furnace.” 

The  Hill  Furnace.,  which  is  now  standing,  was  built 
in  1830  by  Morrison  and  Thomas  Divin,  who  ran  it  for  a 
few  years.  James  bought  it  about  the  year  1835,  and 
operated  it  for  10  or  12  years.  Then  Isett,  Wigdon  & Co.  took 
possession  of  it,  and  carried  it  on  until  1855  or  1857.  About 
the  year  1861,  Lawrence  & Lamer  started  the  furnace 
again,  and  ran  it  for  3 years.  In  1868,  Royer  & Dewees 
purchased  the  property,  which  then  consisted  of  6,000  acres 
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of  mountain  land,  the  Eock  Hill  Furnace,  etc.  They 
operated  the  furnace  until  1871,  when  they  sold  the  prop- 
erty. The  purchasers  and  their  associates  formed  a stock 
company,  under  the  name  of  the  Eock  Hill  Iron  and  Coal 
Company,  to  which  the  property  was  transferred. 

The  Rock  Hill  Iron  and  Goal  Company^  in  1873,  com- 
menced the  erection  of  two  large  blast  furnaces.  One  of 
them  was  completed  and  put  in  blast  on  January  1,  1876. 

They  were  designed  by  Jaws  & Hartman,  of  Philadel- 
phia, and  constructed  under  the  supervision  of  Mr.  Casimir 
Constable,  C.  E.,  Superintendent  for  the  Company. 

The  stacks  are  brick,  with  sheet-iron  casing. 

Height  of  stack, 65  feet. 

Outside  diameter, 27  “ 

General  shape  circular — 

Height  to  bosh, 18  “ 

Inside  diameter  at  bosh, 17  ‘ * 

Size  of  hearth — 7 feet  high,  7 feet  3 inches  in  diameter  at 
bottom,  and  7 feet  9 inches  at  top. 

5 tuyeres — 3^  inch  nozzles. 

Diameter  of  stack  at  tunnel  head, 12  feet. 

Engine  house  for  two  engines  ; size,  40x50  feet ; 2 up- 
right, direct  acting,  low  pressure  engines,  built  by  Henry 
G.  Morris,  of  Philadelphia. 

Diameter  of  steam  cylinders, 48  inches. 

Stroke, 7 feet. 

Fly  wheel,  24  feet  diameter  ; 14  revolutions  per  minute. 
Steam  pressure  35  lbs. — 25  lbs.  in  vacuum.  Blast  pres- 
sure about  5 lbs. 

One  blowing  cylinder  for  each  engine,  96  inches  in  diame- 
ter, 7 foot  stroke. 

Two  vertical  air  receivers,  60  feet  high,  6 feet  in  diame- 
ter. 

Two  horizontal  receivers,  50  feet  long,  6 feet  in  diameter. 
Two  boiler  houses,  52x27  feet. 

Two  iron  draft  stacks,  84  feet  high ; inside  diameter,  5 
feet  9 inches  ; lined  from  the  base  to  height  of  42  feet,  with 
9 inches  of  fire  brick.  Upper  portion  lined  with  red  brick. 
Twelve  boilers,  51  feet  long,  36  inches  in  diameter. 
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Twelve  mud  boilers,  51  feet  long. 

Boilers  set  in  two  nests,  six  for  each  engine. 

Two  hot  ovens  for  each  furnace ; 2 sets  of  U.  pipes  to 
each  oven  ; 40  pipes  to  a set ; U.  pipes,  9 inches  inside 
diameter  by  14  feet  high. 

Stock  house,  280x60  feet.  Erected  in  position  to  accom- 
modate both  furnaces.  Air  hoist  for  each  furnace. 

Two  casting  houses,  120x50. 

The  ores  used  are  | Blackleg  fossil  and  i Marcellus  hem- 
atite, averaging  36  per  cent,  iron  per  ton  of  ore.  Grades 
of  iron  made,  No.  1 and  2 gray  forge ; fuel  coke,  made  from 
East  Broad  Top  coal,  in  Belgian  ovens.* 

Number  of  ovens,  68,  of  two  sizes. 

Size  No.  1,  20  ovens,  22  feet  long,  6 feet  high,  28  inches 
wide. 

Size  No.  2,  48  ovens,  24  feet  long,  6 feet  high,  22  inches 
wide. 

The  20  No.  1 average  1 ton  of  coke  per  charge. 

“ 48  “ 2 “ li  tons  “ “ “ 

The  ovens  were  designed  by  J.  King  Me  Lanahan. 

The  coal  is  brought  on  the  East  Broad  Top  RR.  (narrow 
gauge)  from  the  mines  to  the  furnace  where  the  coke  ovens 
are  located.  The  distance  is  18  miles. 

The  ii'on  is  shipped  to  Mt.  Union,  a distance  of  12  miles, 
where  it  is  transferred  to  Penna.  R.  R.  cars. 

The  above  facts  were  obtained  from  Mr.  H.  G.  H.  Tarr, 
Superintendent  for  the  Company. 

Souih-ioest  from  Orhisonia.  Three  miles  S.  W.  of 
Orbisonia  the  Marcellus  ore-bed  has  been  proved,  by  shaft- 
ings and  openings,  to  contain  from  2 to  4 feet  of  ore.  The 
high  dip  of  the  measures,  and  the  facilities  for  natural 
drainage,  indicate  that  this  ore-bed  exists  in  fair  dimensions 
as  far  S.  W.  as  Meadow  Gap,  which  is  6 miles  S.  W.  from 
Orbisonia.  In  the  neighborhood  of  Meadow  Gap  this  ore- 
bed  has  not  been  opened  or  prospected  upon. 

The  Marcellus  black  shales  on  this  range  are  thick,  and 
at  the  outcrop  on  high  dips,  are  changed  to  a dark  gray 
color. 


*For  description  and  illustration  of  Belgian  ovens  see  Report  L,  (1875.) 
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“Sandy  Ridge”  continues  fora  few  miles  S.  W.  from 
Orbisonia,  and  then,  owing  to  the  high  dips,  the  rocks 
forming  it  x>ass  into  the  terrace  of  Blacklog  mountain. 

About  f of  a mile  S.  W.  of  Meadow  Gap  the  Great 
Aughwick  Creek  encroaches  upon  the  terrace  of  the  moun- 
tain. The  Lewistown  limestone  is  well  exposed  at  a sudden 
bend  of  the  creek  in  the  S.  W.  end  of  “ Dug  Hill.”  South- 
west of  this  the  decreasing  dip  of  the  measures  allows  the 
Lewistown  limestone  and  Oriskany  sandstone  to  pass  out 
of  the  terrace  and  form  a low  ridge,  which  follows  close 
along  the  base  of  the  mountain. 


The  outcrop  of  the  Marcellus  ore-bed,  S.  W.  Rom  the 
end  of  “ Dug  Hill,”  passes  through  the  Hat  formed  by  the 
creek  for  f of  a mile,  and  then  into  a small  ridge,  continuing 
l^ast  the  farm  buildings  of  Isaiah  Matthew’s.  The  Cornif- 
eroLis  shales  are  from  125  to  140  feet  thick.  The  ore 
occurring  in  these  shales  is  scattered  upon  the  surface  in 
small  quantities,  at  different  points  along  the  range.  The 
Oriskany  sandstone  contains  a considerable  amionnt  of 
iron.  The  measures  dip  65°  FT.  W. 

At  Wm.  Stambach’s  barn,  H.  E.  of  R.  A.  Ramsay’s 
property,  the  Upper  Helderberg  limestone  is  exposed  as  a 
green,  shaly  rock  at  the  outcrop.  Considerable  “blossom” 
of  ore  lies  in  the  vicinity,  and  in  crossing  the  road  the 
Marcellus  bed  is  exposed,  18  inches  thick.  The  shales  are 
all  dove- colored  at  the  outcrop,  with  but  little  black  shale 
exposed. 

Analysis  of  specimen  of  the  MarceUus  ore  from  Wm. 
Stambach’s  property,  5 miles  N.  E.  from  Fort  Littleton. 
At  this  point  the  ore-bed  gives  better  promise  of  proving 
A-aluable  than  at  any  point  beUveen  this  and  Fort  Littleton : 

Iron, 44.700 

Snlphur,  . . 031 

Phosphorus, 197 

Insoluble  residue, 18.820 

“ Limonite,  cellular  ; the  cells  for  the  most  part  being  filled  witli  yellow 
clay  ; brittle,  and  of  a light  brown  color.”  (D.  McCreatli.,) 


On  the  property  of  Robert  A.  Ramsey,  5 miles  from  Fort 
Littleton,  a large  quantity  of  the  Cornif  erons  shale  ore  occurs 
on  the  surface,  and  in  water  washes  on  the  slope  of  the  ridge. 
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It  seems  to  exist  more  plentifully  about  the  middle  of  the 
strata.  Some  pieces  of  the  outcrop  ore  weigh  15  or  20  lbs. 

The  Marcellus  ore  is  nowhere  observed  to  be  exposed  on 
this  jiroperty,  either  upon  the  surface,  or  in  the  washes. 
From  this  point  S.  W.  to  the  gap  in  the  ridge,  4 miles  IS". 
E.  of  Fort  Littleton,  the  valley  widens,  and  the  slope  of 
the  ridge  decreases.  No  evidence  of  the  Marcellus  ore  has 
been  observed.  The  Upper  Helderberg  limestone  is  45  feet 
thick,  and  dips  48°  N.  W. 

Between  this  gap  and  the  next  one,  where  the  Aughwick 
Creek  passes  through  the  ridge,  the  valley  becomes  narrower. 
“Blossom”  of  the  Marcellus  and  Corniferous  ore  occurs  in 
small  quantities.  The  Oriskany  sandstone  is  solid,  25  or 
40  feet  thick,  and  dips  48°  N.  W. 

For  a ^ mile  S.  W.  of  the  gap,  to  a summit  in  the  vaUey, 
the  line  of  outcrop  of  the  ore-beds  follows  the  N.  W.  base 
of  the  Lewistown  limestone  ridge.  “ Blossom”  of  the  Mar- 
cellus ore  exist  upon  the  surface  in  small  quantities.  The 
evidences  of  ore,  and  the  facilities  for  mining  it,  are  superior 
to  those  in  this  valley  S.  W.  of  the  summit.  The  valley  is 
cut  by  many  cross  ravines,  leaving  short  ridges  or  mounds 
between  them.  A large  quantity  of  Oriskany  sandstone 
is  scattered  along  the  N.  W.  base  of  the  ridge,  some  of  it 
is  ferruginous,  and  is  often  mistaken  for  ore. 

S.  W.  of  the  summit  the  Corniferous  shale  ore  is  exposed. 
Some  of  it  is  rich  in  iron,  but  there  are  no  evidences  that  it 
exists  in  large  quantities. 

The  outcrop  of  the  ore-beds  follows  the  base  of  the 
Oriskany  sandstone  ridge,  except  where  the  valley  widens 
by  a flattening  of  the  dip,  when  the  outcrop  is  pushed  out 
toward  the  flat.  West  from  Fort  Littleton,  and  N.  of  the 
Broad  Top  road,  the  ridge  is  quite  prominent,  (several 
hundred  feet  high.)  The  Oriskany  sandstone  forms  the 
west  slope,  and  crops  out  near  the  crest.  It  is  solid  under 
cover,  but  near  the  surface  lies  in  the  form  of  small  beds  of 
sand.  The  Upper  Helderberg  limestone,  at  the  surface,  is 
a rotten  green  shale,  and  does  not  appear  to  be  as  thick  as 
it  is  E.  of  Fort  Littleton.  The  Lewistown  limestone  contains 
no  chert. 

9— F. 
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Fig.  lit-,  {see page  13 Jf.)  Section  at  No.  3 opening, 
RoclcMll  Gap. 

Upper  Clinton  Fossil  ore  shale. 


Shale,  soft,  yellow  and  green ; 4' 

Shale,  light  green  (decomposed)  ; 14" 

Shale,  sandy,  ferruginous; 12" 

Shale,  soft,  argillaceous ; 5" 

Fossil  ore  bed,  medium  soft; 8'  to  10" 

Sandstone,  ferruginous,  fragile ; 10" 

Sand-vein  ore  bed,  medium  soft ; 22" 

Sand  rock  ; fragile  ; 2'  to  3' 

Ore  sandstone. 


Fig.  14. 
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Chapter  XV. 

Black- Log  mountain. 

BelV  s Furnace  to  Fort  Littleton. 
Fossil-Ore  Range. 


At  Bell’s  Fiimace  the  terrace  of  Blacklog  mountain  is 
high,  and  broken  by  frequent  ravines.  The  outcrop  of  the 
Sand  Vein  ore-bed  is  far  up  on  the  terrace,  and  indicates 
the  probable  existence  of  paying  quantities  of  ore.  The 
Upiier  Clinton  red  shale  and  the  variegated  shales  occupy 
the  foot  of  the  terrace,  and  are  cut  through  by  the  ravines. 
The  distance  from  Bell’s  Furnace  to  Blacklog  Gap  is  8 miles. 
The  cultivated  land  of  the  valley  extends  up  on  to  the  moun- 
tain terrace  for  several  miles  S.  W. 

Six  miles  S.  W.  of  Bell’s  Furnace,  on  land  of  the  Rock- 
hill  Iron  and  Coal  Company,  the  surface  of  the  terrace  is 
strewn,  for  a short  distance,  with  boulders  of  brovm  hema- 
tite ore,  which  lie  N.  AV.  from  the  top  of  the  Upper  Clinton 
red  shale,  and  probably  came  from  a pocket  in  the  variega- 
ted gray  shales.  Shaftings  in  these  shales,  and  above,  have 
proven  the  existence  of  small  quantities  of  this  ore. 

This  being  an  unusual  deposit,  it  is  not  probable  that 
large  quantities  exist. 

A specimen  yielded  upon  analysis  : 

Iron, 39.000 

Sulphur, 095 

PhosphoriTS, 096 

Insoluble  residue, 28.210 

“Linionite,  compact,  silicious,  surface  somewhat  velvety.” 


(A.  S.  McCreath.) 


VIII.  < Iron  Ore-Bed, 

[Coruiferous  Limestone,  (Upper  Helderberg), 


'Hamilton, 

Marcellus  Black  and  Olive  Slate, 


(?)750 
4 to  7 
absent 


350 
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VII.  J 


Schoharie  ? 
Cauda  Galli  '> 


Shale, 


VI. 


j Oriskaiiy  Sandstone,  (150  feet±), 
Oriskany  Shale, 

, Lewistown  Lime  Shale, 

■ Lewistown  Limestone, 


Ill 


^ W ater  Lime  Shale, 

f Salina  Green  Shale, 

Niagara  Variegated  Red  and  Green, 

Clinton  Red  Shale, 

Clinton  Upper  Olive  Shale,  .... 
Sand  Vein  Ore-Bed,  (opened,)  . . . . 

V.  Ore  Sandstone,  

Olive  Shale, 

Danville  Ore-Bed, 

Olive  Shale, 

Danville  Ore-Bed, 

Lower  Clinton  Olive  and  Gray  Shale, 

Medina  White  Sandstone, 

Medina  Red  Sandstone  and  Shale,  . . 

Oneida  Red  Conglomerate, 

Oneida  Gray  Sandstone, 

Hudson  River  Shales,  800  feet,± 

Utica  Shales,  1,070  feet,± 


IV. 


I' 


1 


155 


195 

125 

600 


230 


233 

163 

*2 

35 

5 

thin 

11 

thin 

660 

400 

930 

158 

410 

1,870 


Total, 7,434 

The  measures  dij)  64°  N.  W.  The  Ore  sandstone  crojis 
out  on  the  terrace,  at  an  elevation  of  about  400  feet  above 
the  creek,  both  N.  and  S.  of  tlie  gap. 

The  Sand  Yein  ore-bed  has  been  worked  by  two  gang- 
ways on  each  side  of  the  gap. 

The  Danville  ore-beds  do  not  apjiear  to  be  of  workable 
size.  The  breaks,  however,  which  have  produced  soft  ore 
in  tlie  Sand  Yein  bed  would  have  the  same  influence 
upon  the  ore  of  the  Danville  beds. 

Both  north  and  south  of  the  gap,  there  are  frequent 
faults  in  the  form  of  jumps  or  slips,  causing  the  rocks  to  rise 
in  tlie  line  of  the  gangways.  This  makes  an  extra  exjiense  in 
driving,  it  being  necessary  to  cut  through  the  rock  to  main- 
tain a good  alignment  of  the  gangway. 

These  jumps  are  generally  Iroin  1 to  3 feet,  though 
sometimes  greater.  When  the  jump  is  3 feet  or  less,  the 
gangway  is  driven  through  the  Sand  rock  overlying  the 


■^Measured  exactly,  22  inches. 
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Ore  sandstone,  which  is  soft  and  fragile.  When  more  than 
3 feet,  the  gangway  is  turned  to  avoid  the  Ore  sandstone, 
which  is  a hard  laminated  rock  more  difficult  to  drive 
through  than  the  Sand  rock. 

The  comparatively  small  extra  expense  in  driving  the 
gangways  is  more  than  compensated  for  by  advantages 
arising  from  the  faults.  They  form  water  channels  from 
the  outcrop  through  the  Ore-beds  and  the  Upper  shales. 

These  faults  probably  contmne  through  the  Lower  Clin- 
ton shales  and  the  Medina  sandstone,  for  they  are  caused 
by  the  rapid  bending  of  the  mountain  to  the  S.  W. 

The  Upper  Clinton  fossil  ore  shale  shows  the  effect  of 
the  faults,  it  having  changed  its  character  from  a gray,  blue, 
calcareous  shale  to  a white  and  buff  shale,  and  above  the 
ore  bed  to  a soapy  white  shale,  approaching,  in  some  places, 
a plastic  clay. 

The  course  of  the  south  gangway,  (No.  3,)  extended  across 
the  gap,  a distance  of  650  feet  to  the  north  gangway,  (Xo. 
2,)  shows  an  offset,  or  fault  of  94  =t  feet.  This  was  discov- 
ered by  Mr.  Constable,  former  Superintendent  of  the  Rock 
Hill  Iron  and  Coal  Company,  when  the  opening  was  hrst 
made  and  verified  by  a survey  made  by  Charles  E.  Billin,  in 
1874. 

Opening  No.  (Plate  2,)  is  about  15  feet  above  the  level 
of  Blacklog  Creek.  It  was  made  by  the  Rock  Hill  Iron  and 
Coal  Company,  later  than  the  openings  on  the  south  side  of 
the  gap. 

In  this  gangway,  175  feet  from  the  mouth  of  the  drift, 
there  are  22  inches  of  hard  fossil  ore.  The  hard  fossil  con- 
tinues for  100  feet,  when  it  changes  to  soft  ore  of  much  the 
some  quality  as  that  on  the  south  side  of  the  gaiL 

The  gangway  is  767  feet  long.  One  hundred  and  forty 
feet  from  the  mouth  of  the  drift,  there  is  a Jump  of  18  inches 
in  the  Ore  sandstone.  From  250  to  255  feet,  there  are  three 
offsets  of  1 foot  each.  At  425  feet  from  the  mouth,  there  is 
an  offset  of  18  inches  ; at  650  feet,  an  offset  of  9 feet,  and  at 
715  feet,  an  offset  of  8 feet. 

A specimen  of  hard  fossil  ore  from  Opening  No.  2, 
analyzed  by  Mr.  McCreath,  yielded  : 
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Iron, 27.250 

Solplmr, Trace 

Phosphorus, 203 

Carbonate  of  lime, 3C.007 

Carbonate  of  magnesia, 1.180 

Insoluble  residue, 10.610 


“Hard,  compact,  reddish  brown,  fossililerous  ore,  with  numerous  small 
crystals  of  calcite.” 

Anotlier  speciinen  of  soft  fossil  ore,  from  the  same  gang- 
way, (No.  2,)  analyzed  by  Mr.  McCreath,  yielded: 


Iron, 23.800 

Sulphur, Trace 

Phosphorus, 238 

Carbonate  of  lime, 39.132 

Carbonate  of  magnesia, 0.976 

Insoluble  residue, 12.850 


Ox^enirig  No.  1,  (Plate  2,)  was  made  by  the  Rock  Hill 
Iron  and  Coal  Company,  at  about  the  same  time  that  they 
opened  the  lower  gangway.  No.  2.  The  length  of  the 
gangway,  (May  1875,)  is  707  feet. 

One  hundred  and  twenty-five  feet  from  the  mouth  of  the 
gangway  is  a counter  chute  from  the  lower  gangway.  The 
counter  chute  is  99  feet  long  on  a dip  of  64°  N.  W. 

At  a point  200  feet  from  the  mouth  of  the  gangway,  there 
is  a jump  of  about  1 foot  in  the  Ore  sandstone ; at  250  feet, 
a Jump  of  3 feet ; at  300  feet,  a jump  of  6 feet.  At  this 
last  named  point,  the  gangway  was  driven  50  feet  through 
the  Ore  sandstone  before  again  talcing  the  true  course  of 
the  ore-bed. 

At  500  feet,  a series  of  10  offsets  of  1 foot  each  commences, 
continuing  for  50  feet.  At  565  feet,  tliere  is  an  offset  of  7 
feet,  rising  40°  S.  W.  diagonally  along  the  dip.  At  600 
feet  there  is  an  offset  of  1 foot  rising  at  an  angle  of  40°  S. 
W.  At  the  face  of  the  gangway  there  is  an  offset  of  2 feet. 
The  dip  of  the  measures  is  64°  N.  W. 

Opening  No.  3,  (Plate  2,)  is  on  the  Sand  Vein  ore-bed, 
on  the  south  side  of  Black  Log  Cap,  about  15  feet  above 
the  level  of  the  Black  Log  Creek. 

At  the  face  of  the  gangway  the  ore  bed  is  22  inches  thick. 
Above  it,  is  another  bed  of  fossil  ore  of  about  the  same 
quality,  from  8 to  10  inches  thick,  and  separated  from  it  by 
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10  inches  of  ferruginous  sandstone.  The  upper  ore-bed  is 
constant  throughout  the  gangway. 

This  gangway  is  driven  (May  1875,)  1,374  feet.  Its  end 
is  400  feet  below  the  outcrop  of  the  ore  bed. 

There  are  said  to  be  a number  of  small  jumps  in  the  bed, 
beginning  almost  at  the  month  of  the  gangway.  At  470  feet 
from  the  opening,  a jump  of  1 foot  in  the  Ore  sandstone  is 
exposed.  The  course  of  the  break  runs  diagonally  across 
the  dip  of  the  rock,  rising  toward  the  S.  W.  at  an  angle  of 
about  20°. 

At  550  feet  there  is  a jump  of  11  feet.  The  gangway  has 
been  driven  through  the  rock  40  feet  to  meet  the  rock  on 
its  course  line.  After  this,  a number  of  small  breaks  are 
reported,  which  are  now  concealed. 

The  course  of  the  gangway,  for  1,050  feet  from  the  month, 
is  19°  30'  S.  W. 

At  1,250  feet,  an  offset  of  1 foot  is  exposed,  the  break 
rising  to  the  S.  W.  at  an  angle  of  about  30°. 

At  1,350  feet,  a break  of  18  inches  in  the  bottom  wall 
is  exposed. 

This  gangway  was  opened  in  1872  by  the  Rock  Hill  Iron 
and  Coal  Company. 

The  gangway  has  a 7 foot  collar,  8^  foot  leg,  and  is  7 
feet  high  from  the  rail ; sufficiently  large  to  admit  a mine 
locomotive. 

Opening  No.  ^ (Plate  2,)  is  about  100  feet  above  the 
lower  gangway.  It  was  first  made  by  Royer  and  Dewees, 
about  the  year  1869.  Ore  taken  from  it  was  mixed  with 
Sandy  Ridge  Ore,  in  making  iron  at  the  Rock  Hill  Char- 
coal Furnace. 

The  gangway  was  continued  by  the  Rock  Hill  Iron  nnd 
Coal  Company,  in  1872.  In  May,  1873,  it  had  been  driven 
946  feet. 

At  this  point,  a counter  chute  is  carried  up  in  the  ore-bed 
to  an  upper  gangway.  The  upper  gangway  is  driven  580 
feet  S.  W.  from  the  chute. 

Both  these  gangways,  like  the  lower  one,  have  jumps 
and  breaks  in  the  bottom  rock  under  the  ore-bed.  It  is 
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said  that  small  jumps  occurred  at  the  mouth  of  the  gang- 
way. 

At  a distance  of  280  feet  from  the  mouth  of  the  gangway, 
there  is  a jump  of  3 feet.  At  350  feet,  another  jump  of  3 
feet ; at  375  feet,  a jump  of  2 feet.  Beyond  tliis,  small  off- 
sets occur  at  intervals  to  the  end  of  the  gangway,  at  the 
counter  chute,  947  feet  from  the  mouth. 

The  ore  bed,  in  the  upper  gangway,  measures  : 


Soft  fossil  ore,  (top  ore-bed,) 8 inches. 

Sandy  fragile  rock, 6 to  8 “ 

Soft  Fossil  Ore,  (“  Sand  Vein”  bed,) 18  “ 


At  a point  in  the  upper  gangway,  310  feet  S.  W.  from 
the  counter  chute,  there  is  an  offset  or  jump  of  9 feet  in 
the  Ore  sandstone.  At  the  end  of  the  gangway,  580  feet 
from  the  chute,  there  is  another  offset  of  19  feet. 

This  shows  that  the  faults  run  through  the  entire  length 
of  the  dip  of  the  Ore  sandstone  from  the  counter  chute  to 
the  lower  level,  and  undoubtedly  to  the  outcrop  of  the 
measures,  thns  forming  channels  for  the  conveyance  of  sur- 
face water  to  the  fossil  ore-beds. 

A sjiecimen  of  ore  taken  from  the  Sand  Vein  ore-bed 
at  the  face  of  the  gangway,  (No.  4,)  and  analyzed  by  Mr. 


McCreath,  yielded : 

Sesquioxide  of  iron 72.571 

Alumina, 4.723 

Oxide  of  manganese, 320 

Phosphoric  acid,  256 

Suiphuric  acid, Trace 

Lime,  174 

Magnesia, 309 

Water, 3.440 

Insoluble  residue, 18.650 


100.413 

Iron, 50.800 

Phosphorus, 112 

“Compact,  oolitic,  reddish  brown,  highly  fossiliferous  ore.” 

Analysis  of  small  ore-bed  overlying  the  Sand  Vein 
bed  in  Openings  3 and  4,  S.  side  of  Black  Log  Gap, 
(McCreath  : ) 


Sesquioxide  of  iron,  72.428 

Alumina, 4.211 
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Oxide  of  manganese, 

Phosphoric  acid,  , . 

Sulphuric  acid,  . . . 

Lime, 

Magnesia,  

Water, 

Insoluble  residue, 17.0UO 

99.560 

Iron,  50.700 

Phosphorus, 123 

South-west  from  Black  Log  Gap  the  terrace  is  regular, 
and  slopes  gently  toward  “Sandy  Ridge.”  For  several 
miles  the  W ater-lime  forms  the  flat  land  at  the  base  of  the 
terrace.  Beyond  this,  it  and  the  Lewistown  limestone 
enter  the  terrace,  and  continue  in  it  most  of  the  distance  to 
Pott’s  G-ap,  near  the  S.  W.  end  of  the  mountain. 

There  are  not  many  deep  ravines,  nor  good  opportunities 
for  opening  the  ore-beds  without  the  use  of  cross-cuts. 
The  high  dip  of  rhe  measures  along  the  entire  length  of 
the  terrace,  and  the  probable  fact  that  the  faults  continue 
for  several  miles  S.  W.,  warrant  the  belief  that  there  is 
much  soft  fossil  ore  in  the  beds. 

“A  shaft  on  the  Sand  Vein  bed,  2 miles  S.  W.  of 
Blacklog  Gap,  struck  18  inches  of  soft  fossil  ore.”  At  a 
point  4 miles  from  the  gap  the  outcrop  is  a rich,  hard  fossil 
ore,  apparently  of  good  thickness. 

Altered  fossil  ore  crops  out  on  the  property  of  Alexander 
Ramsey,  f of  a mile  from  the  Fulton  county  line.  The 
dip  of  the  measures  is  there  40°,  and  becomes  less  to  the  S. 
W.,  being 30°  at  J.  P.  Forbes’. 

At  J.  P.  Forbes’  the  Ore  sandstone  passes  inio  the  flat  at 
the  foot  of  the  terrace,  and  crops  out  upon  the  low  ridge, 
which  is  formed  by  the  Lower  Clinton  shales  and  the  Ore 
sandstone.  The  low  dips  carry  the  Lewistown  limestone 
away  from  the  terrace  of  the  mountain,  forming  a valley 
of  the  Salina  and  Upper  Clinton  shales  between  the  Lime- 
stone ridge  and  the  Ore  sandstone. 

This  is  about  l^  miles  IST.  from  Fort  Littleton,  and  oppo- 
site where  the  Medina  sandstone,  on  the  anticlinal  of  Black- 
log  mountain,  sinks  under  the  surface. 


.269 

.281 

Trace 

.319 

.432 

4.620 
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The  Lower  Clinton  shales  of  the  west  dip  continue  sonth 
to  Fort  Littleton,  forming  a high  ridge.  The  shales  on  the 
east  dip  have  been  eroded. 

The  Ore  sandstone  forms  a low  anticlinal  ridge  west  of 
the  church  at  Fort  Littleton,  and  sinks  under  the  Upj)er 
Clinton  shales.  There  are  no  ravines  convenient  for  ore 
openings  on  this  ridge  sonth  of  J.  P.  Forbes’.  The  Ore 
sandstone  is  massive,  and  maintains  a good  size  through- 
out, being  18  or  20  feet  thick  in  the  ravine  at  J.  P.  Forbes’ . 

The  Upper  Clinton  Fossil  Ore  shale  is  of  dark  color,  in- 
dicating a hard  fossil  ore  in  the  beds  below. 

On  the  top  of  the  mountain,  4 miles  S.  W.  from  Black- 
log  Gap,  is  a crevice  in  the  Medina  white  sandstone,  con- 
taining a deposit  of  brown  hematite  ore.  The  oj^posite  ends 
of  the  Medina  sandstone  exposed  in  the  crevice  tit  into  each 
other,  and  appear  to  have  been  stretched  apart.  The 
thickness  of  the  ore  varies,  having  been  “14  feet  in  one 
place,  and  at  other  points  much  less.” 

The  course  of  the  crevice  is  about  50°  S.  E.  The  ore 
crops  out  in  the  crevice  as  far  back  as  the  Medina  red 
sandstone. 

A tunnel  has  been  driven  about  160  feet  below  the  out- 
crop, with  a gangway  driven  on  the  strike  from  the  tunnel, 
cutting  the  line  of  the  course  of  the  crevice.  No  ore  has 
been  found  at  that  de];)th  and  at  that  distance  into  the 
mountain.  The  crevice  may  run  in  a zigzag  direction  at 
this  depth,  and  should  this  be  the  case,  the  distance  from 
the  tunnel  to  the  crevice  would  be  very  uncertain. 

“This  opening  Avas  made  by  Mr.  Bell,  when  he  operated 
the  Bock  Hill  furnace,  and  a considerable  quantity  of  the 
ore  was  used.” 

A specimen  of  the  ore  analyzed  by  Mr.  McCreath,  yielded  : 


Iron, 45.000 

Sulijhur, 032 

Phosphorus, 187 

Insoluble  residue, 26.580 


Some  sulphur  is  mixed  through  the  ore,  which  alternates 
with  thin  seams  of  yellow  clay. 

It  is  probable  that  similar  deposits  of  ore  may  exist  at 
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other  low  points,  which  are  of  frequent  ocurrence  in  the 
crest  of  the  mountain  between  Blackleg  Gap  and  Potts’ 
Gap. 

The  same  kind  of  ore  was  scattered  among  the  loose  and 
broken  rocks  along  the  terrace  of  the  mountain  as  far  S. 
W.  as  Potts’  Gap,  and  can  be  traced  to  the  steep  slope  of 
the  Medina  sandstone.  It  can  also  be  seen  on  the  surface 
of  the  ground  at  some  of  the  low  points  in  the  crest  of  the 
mountain. 

Specimens  of  this  surface  ore  from  the  terrace  of  the 
mountain,  1 mile  S.  W.  from  Meadow  Gap,  analyzed  by 
Mr.  McCreath,  yielded  : 

Iron, 35.500 

Manganese, 3.566 

Sulphur,  

Phosphorus, .478 

Insoluble  residue, 29.575 

“ Limonite,  compact,  brittle,  sandy ; color,  various  shade  of  dark  brown 
and  reddish  brown.”  (A.  S.  McCreath.) 

A specimen  of  the  same  ore,  from  the  surface  on  Alex- 
ander Ramsey’s  property,  4 miles  N.  E.  from  Fort  Little- 
ton, Fulton  county,  analyzed  by  Mr.  McCreath,  yielded  : 

Iron, 40.700 

Manganese, 2.269 

Sulphur, 

Phosphorus, 709 

Insoluble  residue, 18.100 

“ Limonite,  hard,  arenaceous,  somewhat  cellular  ; color,  various  shades  of 
light  and  dark  brown.”  (A.  S.  McCreath.) 
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REPORT  OF  THE  AUOHWICK  VALLEY 

AND 

EAST  BROAD  TOP  DISTRICT. 


Chapter  I. 

Boundaries  of  the  District. 

The  Aughwick  Valley  survey  covers  that  portion  of  Hunt- 
ingdon County,  bounded  on  the  east  by  Shade  Mountain,  on 
the  south  and  southwest  by  the  line  between  Fulton  and 
Huntingdon  Counties,  on  the  west  by  Broad  Top  Mountain, 
and  on  the  north  by  a line  drawn  through  Orbisonia  parallel 
with  the  south  line  of  the  county.  It  includes  Spring-field, 
Clay  and  parts  of  Cromwell,  Cass,  Todd  and  Carbon  town- 
ships. The  total  number  of  square  miles  covered  by  the 
survey  is  about  one  hundred  and  twenty-five. 

From  Blacklog  Valley  lying  between  the  Shade  and  the 
Blackleg  Mountains  on  the  east,  to  the  tojD  of  Broad  Top 
Mountain  near  Broad  Top  City  on  the  west,  the  distance, 
in  an  air  line  parallel  to  the  southern  boundary  of  the 
county,  is  12.5  miles.  This  line  is  nearly  at  right  angles 
to  the  general  strike  of  the  rocks  and  along  it  there  are 
exposed  the  basset-edges  of  three  miles  and  a half  (19,000 
feet)  of  the  stratified  rocks  of  the  Palseozoic  Age,  from 
the  Calciferous  limestone  of  Blacklog  Valley  to  the  Mahon- 
ing sandstone,  which  overlies  the  productive  coals  of  the 
East  Broad  Top  coal-basin.  This  estimate  does  not  in- 
clude the  repetition  of  the  same  formations  on  each  side  of 
the  anticlinals  and  synclinals. 
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Topography. 

The  surface  of  the  district  is  extremely  regular  in  its 
general  outline,  and  the  character  of  the  topography  bears 
a very  close  and  intimate  relation  to  the  character  and  kind 
of  the  rocks.  ToiDOgraphically  the  district  is  made  up  of 
parallel  ranges  of  mountains  and  ridges,  from  500  to  1,500 
feet  high,  which  run  nearly  from  north  to  south,  sej^arated 
by  a parallel  system  of  valleys  which  have  the  same  general 
trend  and  are  more  or  less  broken  by  ridges  and  hills. 

From  east  to  west  the  more  prominent  mountains,  ridges 
and  valleys  arrange  themselves  in  the  following  order  : 

Shade  Mountain  formed  of  Medina  sandstones  of  lY  dip- 
ping E.  S.  E.  Blacklog  Yalley  formed  of  the  Lower  Silu- 
rian limestones  of  No.  II  and  the  slates  and  shales  of  III  in 
an  anticlinal  arch,  dij)ping  under  Shade  Mountain  on  the 
east  and  Blacklog  Mountain  on  the  west.  Blacklog  Moun- 
tain formed  of  Medina  sandstone,  of  lY  dipping  W.  N.  W. 
The  narrow  valley  between  Blacklog  Mountain  and  Sandy 
Ridge  is  eroded  out  of  the  shales  of  Y and  the  limestones 
of  YI.  This  valley  has  no  well-known  local  name,  it  may 
be  considered  the  extension  to  the  southwest  of  Negro  Yal- 
ley and  is  so  spoken  of  in  the  report  of  1858.  It  is  some- 
times called  Germany  Yalley  but  this  is  a misnomer.  Ger- 
many Yalley  although  eroded  out  of  the  same  formations 
lies  in  the  Blue  Ridge  anticlinal  3 miles  nortlieast  of  Shir- 
leysburg  in  Shirley  township.  The  geological  structure  of 
the  two  valleys  is  quite  different  and  sufficient  to  distin- 
guish them,  although  topographically  the  former  valley 
might  be  considered  a prolongation  of  Germany  Yalley  to 
the  southward. 

West  of  the  valley  just  described  lies  Sandy  Ridge  formed 
of  the  Oriskany  sandstone  of  YII,  dipping  west.* 

*The  name  Sandy  Eidge  is  in  this  report  applied  exclusively  to  the  ridge 
of  Oriskany  sandstone  lying  between  Eoyer  Eidge  and  Blacldog  Mountain, 
The  ridges  and  hills  formed  of  Oriskany  at  the  foot  of  tlie  mountain,  within 
the  district,  all  belong  to  the  same  range  and  should  be  designated  by  the  same 
name. 

What  is  called  Eoyer  Eidge  in  this  report  is  knovm  as  Sandy  Eidge  in 
the  report  of  1858.  Locally  the  latter  name  is  mdiscriminately  applied  either 
to  Eoyer  or  to  Sandy  Eidge.  The  distinction  wliich  is  here  made  seems  to  be 
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Royer  Ridge  lies  to  the  west  of  Sandy  Ridge.  It  is  formed 
by  the  Blue  Ridge  anticlinal,  which  ends  topographically 
at  Orbisonia.  Royer  Ridge,  properly  speaking,  is  the  con- 
tinuation of  Bine  Ridge,  but  the  former  name  has  been 
proposed  for  that  portion  of  the  ridge  formed  by  the  anti- 
clinal between  Germany  Valley  and  Orbisonia. 

Between  the  two  ridges  just  described  lies  a synclinal 
valley,  eroded  out  of  the  Marcellus  shales  of  VIII,  which  is 
only  a lateral  branch  of  the  Great  Anghwick  Valley. 

The  valley  between  Royer  Ridge  and  Sandy  Ridge  on 
one  side  and  Jacks  Mountain  and  Sideling  Hill  on  the 
other  is  known  under  the  general  name  of  the  Great  Angh- 
wick Valley.  The  valley  is  broken  up  by  hills  and  ridges, 
which  are  comparative  regmlar  in  outline  having  a general 
trend  parallel  to  Blacklog  and  Jacks  Mountains.  These 
ridges  though  more  or  less  continuous  have  been  locally 
named ; the  better  known  and  more  prominent  among  them 
are  the  following : 

Saddle  Back  ridge,  formed  of  Hamilton  sandstones  VIII 
with  a W.  N.  W.  dip,  runs  parallel  with  and  west  of  the 
East  Broad  Top  R.  R.  from  the  northeast  boundary  line  of 
Cromwell  tovmship  to  2 miles  south  of  Orbisonia. 

It  is  bold  and  prominent,  being  broken  in  several  places 
by  gaps  cut  transversely  through  the  measures  and  occur- 
ring every  mile  or  so  apart.  From  the  gap  in  the  ridge. 
Just  outside  of  the  limits  of  the  accompanying  map  (plate 
2),  to  the  gap  N.  W.  of  Orbisonia  the  sandstone  has  very 
nearly  a constant  dip  to  the  W.  H.  W. , although  the  angle 
of  dip  does  decrease  slightly  southward  from  the  former  to 
the  latter  gap  where  the  dip  is  12°,  W.  N.  W.,  a consequence 
of  the  subsidence  of  the  Blue  Ridge  anticlinal.  In  a gap 
in  Saddle  Back  ridge  one  mile  to  the  S.  W.  of  the  town, 
where  the  East  Broad  Top  R.  R.  curves  to  the  right  as  it 
approaches  Auglnvick  creek,  the  Hamilton  sandstone  is  ex- 
posed in  a quarry  opened  by  the  R.  R.  where  the  dip  is  35° 
W.  N.  W.,  showing  an  increase  in  the  dip  of  the  strata  of 
23°,  from  the  gap  back  of  the  town,  to  this  quarry. 


desu-able  to  avoid  farther  confusion.  Royer  Ridge  is  named  in  honor  of  Dr. 
Lewis  Royer,  who,  in  conjunction  with  lion.  P.  P.  Dewees,  was  instrumental 
in  bringing-  about  the  present  iron  development  in  the  vicinity  of  Orbisonia. 
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The  Blue  Eiclge  anticlinal,  as  has  been  said,  sinks  along 
the  line  of  its  axis  to  the  north  of  the  toAvn  with  an  angle 
of  10°  to  the  S.  W. ; as  a consequence  of  the  sudden  increase 
in  the  subsidence,  we  hnd  Saddle  Back  ridge  rapidly  ajj- 
proaching  Blacklog  Mountain,  from  the  gap  back  of  the 
town  to  a point  about  half  a mile  south,  where  the  ridge 
makes  a bend  of  about  8°  to  the  right  and  continues  on  from 
thence  southward  nearing  the  mountain  gradually.  The 
latter  fact  shows  that  the  Blue  ridge  anticlinal,  which  at 
Orbisonia,  as  seen  in  section  AB  (plate  13)  is  broad  and  fiat, 
becomes  at  or  about  opposite  the  turn  in  Saddle  Back  ridge 
sharper  and  assumes  a much  lower  angle  of  subsidence  than 
10°,  the  Ilexure  almost  entirely  disappearing  in  the  valley 
of  the  A ugh  wick  within  a mile  or  more  to  the  southward 
some  distance  to  the  northeast  of  the  East  Broad  Top  R. 
R.  section. 

The  next  most  prominent  ridge  to  the  westward  is  Coal- 
ing ridge  formed  of  the  Chemung  shales  and  sandstones  in 
the  centre  of  the  Aughwick  Valley  synclinal,  extending 
from  Beersville  southwest  to  Brownsville.  Cave  Hill, 
formed  of  the  Oriskany  sandstone,  YII,  and  Lewistown 
limestone  VI,  extends  southward  from  Three  Springs. 
Cave  Hill  is  geologically  the  same  as  Chestnut  ridge  in 
Shirley  township.  Clear  ridge,  formed  of  the  Chemung,  dip- 
ping westward,  extends  from  the  Juniata  river  southward 
parallel  Avith  Sideling  Hill  through  Union,  Cass  and  Clay 
townships.  Hill  Valley  is  bnt  a branch  of  the  great  Augh- 
Avick  Valley  and  is  eroded  out  of  the  shales  of  V and  lime- 
stones of  VI  lying  along  the  southeast  Hank  of  Jacks’ 
Mountain. 

Great  AugliAvick  Valley  contains  many  more  smaller 
hills  and  valleys  having  purely  local  names,  Avhich  are  not 
knoAvn  oftentimes  five  miles  away. 

West  of  the  northeastern  part  of  the  valley  lies  Jacks 
Monntain,  an  anticlinal  mountain  of  No.  IV,  formed  by 
the  union  of  the  monoclinal  mountains  Jacks  and  Stone 
northeast  of  the  Juniata  river,  between  Mount  Union  and 
Mapleton.  Although  the  tAvo  ridges  of  Stone  and  Jacks 
Mounlain  are  distinctly  visible  south  of  the  river  the  latter 
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name  lias  been  exclusively  applied  to  the  mountain  from 
the  river  to  its  end  at  Three  Siirings.'^  The  little  valleys 
lying  between  Clear  ridge  and  Jacks  Mountain,  and  extend- 
ing from  the  Juniata  river  southward  to  the  E.  B.  T.  R.  R., 
are  known  under  the  general  name  of  Hares  Yalley. 

Sideling  Hill  is  a monoclinal  mountain  of  X dipping  west- 
ward under  the  Broad  Top  coal  basin.  This  mountain  is 
the  boundary  between  Clay  township  and  Carbon  and  Todd 
townships,  and  its  position  in  Cass  and  Union  townships 
would  be  marked  by  the  prolongation  of  this  line  northward 
to  the  Juniata. 

The  Pocono  sandstone  X entirely  encircles  the  Broad  Top 
Mountain  and  forms  as  it  were  a fortress  wall  to  the  coal 
basin.  To  the  south  of  the  mountain  plateau,  the  sandstone 
forms  Harbour  Mountain  and  to  the  west  Terrace  Mount- 
ain. To  the  northeast,  5 miles  below  Huntingdon  on  the 
Juniata  river.  Sideling  Hill  and  Terrace  Mountain  unite, 
enclosing  the  synclinal  red  shale  basin  of  Plank  Cabin  and 
Trough  Creek  Valleys.  In  like  manner  to  the  south  Side- 
ling Hill  joins  Harbour  Mountain  in  a broad  synclinal  sum- 
mit only  to  separate  again  into  two  synclinal  mountains. 
The  eastern  one  of  these  continues  into  Maryland  under  the 
name  of  Sideling  Hill  while  the  broader  and  western  moun- 
tain has  its  crest  denuded  and  encloses  the  narrow  valley  of 
Brush  creek. 

Between  Sideling  Hill  and  Clear  ridge  and  co-extensive 
with  them  lies  Smith’s  Yalley  eroded  out  of  the  Catskill 
red  shale  and  sandstone  of  IX. 

I confine  the  name  Long’ s ridge  to  the  high  land  in  Todd 
township  to  the  west  of  Sideling  Hill  (with  which  it  is  very 
nearly  parallel  from  the  turn  in  Trough  creek,  2 miles  north 
of  the  Wray’s  Hill  tunnel,  southward  to  the  tunnel).  It 
has  been  called  Wray’s  Hill.f 

Long’s  ridge  is  capped  with  Pottsville  conglomerate  (XII) 
and  in  some  places  by  one  of  the  lower  productive  coal 

*Its  highest  summit  seen  from  Three  Springs  is  Standerfer’s  Knob. 

t The  name  Wray’s  Hiil  is  applied  solely  to  the  hill  south  and  southwest 
of  the  tunnel.  A difierent  name  seems  to  be  desirable  for  each  hill  on 
account  of  the  difference  of  geological  structure. 

10— F. 
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seams.  At  first  the  hill  is  a succession  of  short  low  knobs 
along  the  east  side  of  Shirley’s  knob  and  Rocky  ridge  but 
becomes  a ridge  three  miles  south  of  Cassville  * and  2 
miles  north  of  the  tunnel.  Southeast  of  Robertsdale  in 
Carbon  township  Wray’s  Hill  unites  with  the  main  plateau 
of  the  Broad  Top  Mountain  and  continues  southwest  merely 
as  a rim  to  the  mountain. 

Ground  Hog  Valley  lies  between  Sideling  Hill  on  the  east 
and  W ray’ s Hill  and  Long’ s ridge  on  the  west.  It  is  eroded 
out  of  the  shales  of  the  Mauch  Chunk  Formation  (XI. ) 

Shirley’s  Knob  lies  southwest  of  Cassville  in  Cass  town- 
ship and  is  directly  northeast  of  Rocky  ridge,  which  ex- 
tends southwest  to  the  E.  B.  T.  R.  R.,  between  Wray’s  Hill 
tunnel  and  Cook’s  Station  where  it  ends  in  a high  knob. 

Round  Knob  is  north  of  Cook’s  Station  while  Grave 
Mountain  is  northwest.  All  of  these  summits  are  capi^ed 
by  the  Pottsville  conglomerate  (XII, ) overlaid  in  places  by 
the  lower  productive  seams.  The  valley  in  which  Roberts- 
dale  is  situated,  lying  between  Rocky  ridge.  Round  knob, 
Grave  Mountain  and  Broad  Top  mountain  on  the  west  and 
Wray’s  Hill  and  Long’s  ridge  on  the  east  drained  by  Big 
Trough  creek  is  known  as  Big  Trough  Creek  Valley.  The 
valley  in  Cass  township  between  Terrace  Mountain  and  Side- 
ling Hill,  drained  by  Little  Trough  creek,  is  called  Little 
Trough  Creek  Valley,  while  the  southern  part  of  the  same 
valley  lying  to  the  south  of  Gi'eat  Trough  creek  is  desig- 
nated by  the  name  of  Plank  Cabin  Valley.  South  of  this 
latter  valley  and  west  of  Big  Trough  Creek  Valley  lies  the 
plateau  of  the  Broad  Top  Mountain  proper. 

Water  Sheds. 

As  may  be  imagined  from  the  comparative  regularity  of 
the  mountains  and  valleys,  the  drainage  system  of  the  dis- 
trict cannot  be  very  complex.  The  general  course  of  the 
streams  is  either  X.  X.  E.  and  S.  S.  W.  parallel  to  the 
strike  of  the  rocks  or  in  a direction  perpendicular  to  this 
along  the  dip.  The  whole  area  is  drained  by  the  tributa- 
ries of  Great  Trough  creek  which  flows  into  the  Raystown 
]>ranch  of  the  Juniata  river  in  the  southern  part  of  Penn 

•"  l^ormerly  Chilcoatstown. 
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township,  and  the  Great  Aughwick  creek  which  flows  into 
the  Juniata  river  southeast  of  Mount  Union  in  Shirley 
township. 

The  principal  tributary  streams  of  the  Great  Aughwick 
creek  are:  Blacklog  creek  Avhich  drains  Blacklog  Val- 
ley and  the  environs  of  Orbisonia  and  flows  into  the  main 
stream  at  Saddle  Back  Gap  1.5  miles  northwest  of  Orbisonia; 
Three  Springs  creek,  which  em]3ties  into  the  Aughwick  at 
Beersville,  draining  parts  of  Smith’s,  Hare,  Hill  and  the 
Great  Aughwick  Valleys  ; and  lastly  Sideling  Hill  creek 
which  unites  with  Little  Aughwick  creek  at  Maddeusville 
to  form  Great  Aughwick  creek  and  drains  parts  of  Smith’ s, 
Ground  Hog  and  the  Great  Aughwick  Valleys. 

By  a study  of  that  portion  of  the  water  shed  of  the 
Aughwick  within  the  district  the  direction  of  the  streams, 
which  at  first  sight  seems  to  be  very  irregular,  will  be  found 
to  mark  more  or  less  distinctly  either  the  strike  or  dip  of 
the  rocks.  The  most  sinuous  of  the  streams  is  the  Augh- 
wick itself,  while  the  ones  which  mark  most  distinctly  the 
strike  are  the  two  branches  of  Blacklog  creek  in  Blacklog 
Valley.  The  mouth  of  the  Aughwick  is  about  4 miles  west 
of  the  head  of  Blacklog  creek  in  the  northern  part  of  Shir- 
ley township,  while  at  Meadow  Gap  in  Springfield  township 
there  is  just  a distance  of  1.5  miles  between  the  Aughwick 
and  Craig  creek  which  is  the  head  water  of  Shade  creek, 
the  southern  tributary  of  Blacklog  creek.  The  streams  in 
Blacklog  Valley  mark  the  strike  of  the  rocks.  Aughwick 
creek  from  its  mouth  to  Meadow  Gap,  a distance  along  the 
stream  of  22  miles  and  by  air  line  of  15  miles,  approaches 
2.5  miles  nearer  the  general  strike  line  of  Blacklog  Valley, 
and  this  is  effected  almost  entirely  by  the  stream  running 
along  the  dip,  after  making  turns  at  right  angle  to  its  general 
dffection.  In  the  windings  of  the  stream  the  flow  with 
the  dip  to  the  east  is  greater  than  that  with  the  dip  to  the 
west.  A more  accurate  delineation  of  the  streams  than 
that  shown  on  the  accompanying  map  (which  is  reduced 
from  the  county  map)  would  illustrate  better  the  general 
law  of  the  flow  of  the  streams,  either  with  the  dip  or  along 
the  strike  of  the  rocks. 
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Tliere  are  two  principal  tributaries  to  Great  Trough  creek, 
Big  Trough  creek  and  Little  Trough  creek  which  luiite  to 
form  the  main  stream  near  Todd  P.  0.  The  former  branch 
flows  northeast  draining  the  Big  Trough  Creek  valley, 
Avhich  contains  the  East  Broad  Top  and  Rooky  Ridge  coal 
basins  in  Carbon  and  Todd  townships,  and  Broad  Top 
township  in  Bedford  county. 

The  same  general  law  governs  the  direction  of  the  branches 
of  Great  Trough  creek,  although  not  quite  so  well  defined, 
fi'om  the  fact  that  the  dip  of  the  rocks  in  the  water  shed  of 
this  creek  is  not  so  great  as  in  that  of  the  Aughwick,  and 
therefore  liave  not  so  marked  an  influence  on  the  direction 
of  the  streams. 

There  are  some  very  interesting  structural  features  in  the 
district  Avhich  have  determined  locally  the  florv  of  the 
streams.  Among  these  Ave  may  note  the  sudden  deflection 
of  Big  Trough  creek  at  the  Avest  end  of  Wray’s  Hill  tun- 
nel ; Three  Springs  creek  in  its  cut  through  Jacks  Mount- 
ain anticlinal ; and  Blacking  creek  in  its  course  through 
Rockhill  Gap.  These  are  described  further  on  in  the  re- 
port. 

Fall  of  the  Streams. 

The  fall  of  the  main  streams  in  the  district  is  compara- 
tively slight  and  very  variable,  being  greatest  near  the 
source  of  the  streams  and  rapidly  diminishing  to  theii’ 
mouths.  The  fall  is  in  inverse  proportion  to  the  size  of  the 
stream. 

Aughwick  creek  from  the  mouth  of  Sideling  Hill  creek  in 
Spiingfield  township  to  the  mouth  of  Three  Springs  creek 
in  CroniAvell  townshij),  a distance  of  10  miles,  falls  144' ; 
from  the  latter  point  to  Saddle  Back  Gap,  a distance  of  about 
4 miles  and  a quarter,  the  fall  is  40',  a slight  diminution 
in  the  rate  per  mile.  From  Saddle  Back  Gap  to  its  mouth 
the  average  fall  per  mile  rapidly  diminishes.  From  the 
gap  to  the  R.  R.  bridge  three  quarters  of  a mile  south  of 
Aughwick  mills,  a distance  of  9 miles,  the  fall  is  only  40'. 

Three  SjArings  creek  from  its  forks  in  Clear  Ridge  Gap  to 
Saltillo  a distance  of  If  miles  falls  100  feet.  BetAveen  Sal- 
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tillo  and  Three  Springs  it  falls  65  feet  in  a distance  of  2 
miles  ; while  from  the  latter  village  to  its  mouth  a distance 
of  34-  miles  the  fall  is  100  feet. 

Sideling  Hill  creek  from  ]S"ew  Grenada  at  the  junction  of 
Wells  and  Taylor  townships  Fulton  county,  and  Clay  and 
Carbon  townships  Huntingdon  county,  to  the  centre  of 
Jacks  Mountain  anticlinal,  a distance  of  3 miles,  falls  100 
feet.  From  the  anticlinal  to  Dublin  mills,  a distance  of 
about  14^  miles,  the  fall  is  23  feet;  while  in  the  two  miles  from 
the  mills  to  T.  Wilson’s  farm  the  fall  is  only  15  feet ; from 
this  latter  point  to  its  mouth  a distance  of  about  5 miles 
the  creek  falls  138  feet. 

Trough  Creek. — In  the  Aughwick  survey  no  levels  were 
obtained  of  Big  Trough  creek  further  southwest  than  the 
road  crossing  between  the  Hoover  farm  and  Alloway  coal 
mines.  From  this  iioint  to  Robertsdale  the  distance  along 
the  stream  is  about  1^  miles  and  the  fall  100  feet.  From 
Robertsdale  to  Cook’ s station  it  falls  245  feet  in  2^  miles  ; 
and  from  the  station  to  the  west  end  of  Wray's  Hill 
tunnel  a distance  of  about  l^-  miles  it  falls  86  feet.  From 
the  tunnel  to  the  road  crossing  below  Stapleton’ s*  the  fall  is 
very  rapid,  being  255  feet  in  2 miles.  From  this  locality  to 
the  dam  between  Shirley  knob  and  Rocky  ridge  the  fall  is 
comparatively  slight,  being  only  66  feet  in  2^  miles. 


Soil. 

The  soil  of  the  district  is  extremely  variable.  From  the 
total  absence  of  glacial  and  foreign  drift  and  the  small 
amount  of  local  detritus  the  character  of  the  soil  is  almost 
entirely  dejiendent  on  the  character  of  the  underlying  rock. 
The  best  and  most  fertile  soil  is  found  on  top  of  the  lime- 
stone strata,  and  from  this  it  passes  through  almost  imper- 
ceptible gTadations  to  the  poor  barren  soil  found  overlying 
the  sandstone  and  argillaceous  sand  shales.  The  most  fer- 
tile areas  are  in  those  valleys  cut  out  of  the  limestones  of 
No.  II  and  No.  YI.  The  only  valley  of  the  former  class  is 
Blacklog  valley  ; while  in  the  latter  class  we  find  Germany 


* Near  the  road  summit  crossing  the  Rocky  Ridge. 
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valley  and  tlie  continuation  of  this  valley  to  the  southward 
along  the  foot  of  Blacklog  Mountain ; Hill  and  Hare’s  val- 
leys on  each  side  of  Jacks  Mountain ; and  the  crescent 
shaped  valley  south  of  the  E.  B.  T.  R.  R.  between  Saltillo 
and  Three  Springs.  In  these  valleys  the  uneven  and  broken 
character  of  the  topography  renders  farming  difficult,  al- 
though the  soil  for  its  richness  and  fertility  can  scarcely  be 
surpassed  anywhere  in  the  State. 

The  farming  as  a rule  is  poorly  conducted,  with  shallow 
ploughing ; and  the  limited  use  of  animal  manures  and  the 
too  frequent  use  of  lime  on  soils  already  strongly  alkaline 
from  the  underlying  limestone  give  results  not  so  satisfac- 
tory as  might  be  desired.  With  a more  hberal  use  of 
animal  and  a more  restricted  use  of  the  mineral  manures 
there  is  no  reason  why  the  soils  of  these  valleys  should  not 
be  made  much  more  productive. 

Next  in  fertility  come  Plank  Cabin  and  Trough  Creek 
Valleys  which  are  eroded  out  of  the  shales  of  No.  XI.  The 
soil  is  quite  good,  and  the  topography  not  being  as  rugged 
as  that  in  Ground  Hog  Valley  which  is  cut  out  of  the 
same  formation  the  farming  is  easier  and  the  result  greater. 
There  are  some  very  fertile  spots  in  that  portion  of  the 
Great  Aughwick  Valley  which  derives  its  soil  from  the 
shales  and  sandstones  of  No.  VIII  and  No.  IX.  The  poor- 
est soil  in  this  valley  is  probably  that  on  the  shales  and 
sandstones  of  the  Marcellus  and  Hamilton  groups ; while 
that  covering  the  upper  part  of  the  Chemung  series  may 
be  considered  the  best.  The  soil  of  Smith’s  Valley  cut  out 
of  No.  IX  is  fair,  but  the  roughness  of  the  topography  ren- 
ders its  cultivation  difficult. 

The  soils  of  the  Big  Trough  Creek  Valley  and  of  the 
Broad  Top  plateau  are  excellent  in  some  localities,  but  like 
all  the  soils  derived  from  the  shales  and  sandstones  of  the 
coal  measures  they  vary  considerably  in  fertility. f 

* It  is  even  asserted  that  some  portions  of  Germany  Valley  can  i-aise  more 
bushels  of  wheat  to  the  acre  than  can  be  produced  in  Lancaster  county. 

t The  potatoes  raised  on  the  Broad  Top  Mountain  are  noted  for  their  size. 
I have  never  eaten  any  with  greater  relish  than  at  the  Mountain  House. 
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Chapter  II. 

Anticlinals,  Synclinals  and  Faults. 

The  district  under  discussion  may  be  divided  structur- 
ally into  4 distinct  belts.  1.  Blacklog  and  Blue  Bidge 
anticlinals ; 2.  Aughwick  synclinal ; 3.  Jacks  Mountain 
anticlinal,  and  4.  Broad  Top  synclinal. 

The  strata  in  these  belts  are  more  or  less  bent  into  minor 
anticlinals  and  synclinals  which  however  are  only  local  in 
extent,  while  the  main  features  of  the  major  flexures  remain 
the  same  for  long  distances. 

The  Blacklog  and  Blue  Ridge  belt  is  composed  of  two 
distinct  anticlinals,  with  a separating  synclinal. 

Blacklog  Anticlinal. 

This  anticlinal  is  flrst  seen  in  the  No.  YIII  measures  six 
or  seven  miles  east  of  Me  Alii  stersto  wn,  Juniata  county.  It 
passes  the  town  a quarter  of  a mile  to  the  S.  W.,  ranges 
through  Lost  Creek  vaUey  and  becomes  the  axis  of  Lost 
Creek  ridge.  It  crosses  the  Juniata,  about  a mile  above 
Mifflin,  and  is  the  centre  of  Forge  ridge,  and  enters  the 
West  Shade  mountain,  which  rises  to  the  south  of  Licking 
Creek  valley.  As  the  anticlinal  continues  on  to  the  S.  W. 
the  mountain  is  broken  into  two  monoclinal  crests,  which 
enclose  Blacklog  valley,  from  which  the  flexure  takes  its 
name. 

The  axis  ranges  through  the  valley  as  a single  anticlinal 
roU,  except  opposite  RockhUl  Gap  at  the  point  where  the 
valley  attains  its  maximum  width,  where  the  crest  of  the 
primary  flexure  is  depressed,  forming  two  secondary  anti- 
clinals, as  seen  in  the  section  of  Blacldog  vaUey  (pi.  15.) 
From  here  the  axis  continues  on  into  Fulton  county,  after 
the  two  monoclinal  crests  have  again  united,  forming  the 
anticlinal  mountain  of  No.  lY  which  ends  near  Fort  Little- 
ton. 
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From  the  N.  E.  extremity  to  the  S.  W.  end  of  Blacklog 
mountain  the  distance  is  about  60  miles,  the  total  length  of 
the  anticlinal  being  about  60.  In  this  distance  the  mountain 
changes  its  direction  from  S.  45°  W.  to  S.  26°  W. 

The  valley  oj^posite  Blackhill  Gap  (where  the  section  of 
jdate  16  was  constructed)  has  its  maximum  width,  from 
mountain  to  mountain  crest,  of  about  a mile  and  a half, 
and  here  is  the  ]3oint  of  greatest  elevation  of  the  anticlinal ; 
the  hexure  sinking  both  t'o  the  N.  E.  and  S.  W.  The  pri- 
mary anticlinal  has  its  crest  depressed  forming  a low  rolling 
anticlinal  at  the  foot  of  Blacklog  mountain  and  a sharp 
slightly  overturned  anticlinal  to  the  east  at  the  foot  of  Shade 
Mountain. 

Blue  Ridge  Anticlinal. 

This  anticlinal  has  its  northeast  terminus  on  the  Juniata 
river  3 miles  northwest  of  Mifflin  in  Juniata  county,  where 
it  dies  down  in  the  south  slope  of  East  Shade  Mountain,  so 
that  the  two  axes  overlap.  The  ridge  to  the  southwest 
of  the  Juniata  rises  very  gradually,  becoming  wider  and 
broader  until  it  attains  its  maximum  height  4-|  miles  from 
its  origin,  when  it  becomes  cleft  over  the  line  of  the  axis 
and  stretches  southward  with  a double  crest  and  interven- 
ing valley  for  20  miles,  when  the  crests  again  unite  and  the 
mountain  with  a broad  rounded  summit  gradually  descends 
and  terminates  northeast  of  Germany  Yalley,  in  Shirley 
township. 

The  anticlinal  passes  through  Germany  Yalley,  south  of 
which  it  forms  Royer  ridge,  which  extends  as  far  as  Orbi- 
sonia.  Directly-  northeast  of  the  town  the  flexure  sinks 
away  more  rapidly,  assuming  an  angle  of  subsidence  of  10 
degrees.  Although  the  anticlinal  does  not  make  a ridge 
further  south  than  Orbisonia,  it  apparently  exists  in  the 
strata  to  a point  about  midway  between  Orbisonia  and 
Sypesto^vn.  The  length  of  tlie  anticlinal,  from  the  Juniata 
to  its  end  near  Orbisonia,  is  about  38  miles.  The  narrow 
synclinal  valley  between  Blacklog  Mountain  and  Blue  Ridge 
as  far  southwest  as  Bell's  furnace  in  Shirley  township  is 
called  Licking  Creek  Yalley;  southwest  of  the  furnace  it  is 
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known  as  Negro  Valley  althongk  the  two  valleys  are  strictly 
continuous. 


AughwicJc  Synclinal. 

The  synclinal  of  the  Aughwick  valley  has  as  extensive 
a range  through  the  centre  of  the  State,  as  the  anticlinals 
just  described.  It  forms  a long  narrow  valley  from  the 
Susquehanna  to  the  Maryland  State  line.  That  portion 
of  the  valley  from  Lewistown  to  the  Juniata  river,  at  New- 
ton Hamilton,  is  known  as  the  Lewistown  valley.  The 
structure  of  this  portion  is  shown  by  the  cross  sections  il- 
lustrating Mr.  Dewees’  report.  From  the  Juniata  river 
south  into  Fulton  county  the  valley  is  known  as  the  Great 
Aughwick.  The  following  description  is  taken  from  the 
Final  Report  of  1858 : 

“The  valley  is  bounded  on  the  northwest  by  Jacks 
mountain,  and  beyond  the  termination  of  that  ridge  by 
Sideling  Hill.  On  the  southeast  it  is  bounded  by  a succes- 
sion of  chiefly  anticlinal  mountains  of  the  Medina  (IV) 
sandstone,  arranged  in  echelon.  These  are,  in  their  order 
southwest — the  Shade  mountain  ending  miles  southeast 
of  Lewistown  ; the  Blue  Ridge,  terminating  22  miles  further 
southwest  near  the  great  bend  of  the  Juniata. ; Blackleg 
mountain,  ending  at  Fort  Littleton  19  miles  southwest  of 
the  end  of  the  former  ; and.  Anally,  the  ridge  bounding  the 
McConnellsburg  cove  on  the  northwest,  known  as  the  Little 
Scrub  Ridge  and  dividing  mountahi,  rising  near  the  termina- 
tion of  the  last  and  ending  at  the  State  line.  The  entire 
length  of  the  belt  is  about  107  miles,  and  its  breadth  is  4 
or  5 miles  from  the  Susquehanna  to  the  end  of  Jacks  mount- 
ain, but  from  that  point  to  the  State  line  it  raises  from  7 
to  8 miles.  The  whole  tract  curves  steadily  more  and  more 
south  as  it  advances  from  the  Susquehanna.  ’ ’ 

The  general  structure  of  the  belt  is  that  of  a great  syn- 
clinal trough,  diversifled  by  a series  of  narrow,  nearly 
parallel  low  ridges,  which  divide  the  general  valley  into 
several  lesser  ones,  known  by  distinct  appellations. 

The  synclinal  within  our  district  is  extremely  regular 
throughout,  containing  fewer  secondary  flexures  than  to  the 
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nortlieast.  Two  of  the  most  interesting  and  important 
structural  features  discovered  in  this  basin  in  the  course 
of  this  survey  are— 1st.  The  existence  of  a fault  of  con- 
siderable magnitude  near  the  end  of  Jacks  mountain 
northeast  of  Three  Springs,  and  2d.  The  existence  of  a sub- 
anticlinal  and  sub-synclinal  axis  between  the  Aughwick 
valley  synclinal  and  the  Blacklog  valley  anticlinal  com- 
mencing northeast  of  the  Sideling  Hill  section.  Although 
these  flexures  have  not  been  traced  to  the  southwest  it  seems 
quite  probable  that  the  anticlinal  may  prove  to  be  that  of 
Pigeon  Cove  and  the  synclinal  that  of  Big  Scrub  Bidge.  If 
this  be  so  the  connection  of  the  structure  in  Huntingdon 
county  with  that  in  Fulton  county  will  somewhat  dift'er 
from  that  indicated  in  the  Final  Report  and  on  the  geo- 
logical map  of  1858. 

Jacks  Mountain  Anticlinal. 

The  anticlinal  which  forms  Jacks  mountain,  from  the 
Juniata  river  southward  to  its  extremity,  is  a prolongation 
of  the  uplift  of  Kishicoquillas  valley.  The  flexure  origi- 
nates probably  in  the  southwest  part  of  Armagh  township, 
Mifflin  county,  between  Beatties’  knob  and  Jacks  moun- 
tain northeast  of  Reedsville.  “ It  ranges  almost  absolutely 
straight  through  the  center  of  Kishicoquillas  Valley  for 
more  than  12  miles  to  the  foot  of  Stone  mountain,  where 
taking  an  abrupt  bend  southward,  it  follows  the  base  of  this 
ridge  to  the  head  of  the  cove  where  the  valley  ends  : thence 
maintaining  a new  and  nearly  straight  course  it  pursues  the 
crest  of  Jacks  mountain  across  the  Juniata,  terminating 
south  of  that  ridge  in  the  great  Aughwick  valley.” 

There  would  seem  to  be  a double  anticlinal  in  Jacks 
Mountain.  No  examination  was  made  in  1874  of  the 
mountain  structure  either  to  the  north  or  south  of  Jacks 
Narrows,  and  it  is  not  easy  to  say  what  may  be  the  extent 
of  the  duplicated  flexure.  The  anticlinal  from  the  river  to 
the  E.  B.  T.  RR.  section  line  has  a general  and  more  or  less 
regular  subsidence  to  the  southwest;  at  the  section  line  the 
rate  of  subsidence  increases. 

The  horizontal  distance  between  the  section  line  and  the 
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outcrop  of  the  fossil  iron  ore  measured  along  the  axis  of  the 
anticlinal  is  8,400  feet,  the  difference  of  elevation  between 
the  points  is  700.  The  geological  position  of  the  bottom 
of  the  white  Medina  sandstone  on  the  section  over  the 
center  of  the  anticlinal  is  assumed  to  be  500  feet  above  the 
present  surface  of  erosion.  There  is  a vertical  thickness  of 
rock  between  the  fossil  iron  ore  bed  and  the  bottom  of  the 
white  Medina  sandstone  of  about  1,100  feet,  so  that  the  ac- 
tual axial  subsidence  of  the  anticlinal  between  the  section 
line,  point  A,  and  the  outcrop  of  the  fossil  iron  ore  point 
B of  the  accompanying  axial  section  would  be  (700  -|-  500 
-|-  1,100)  2,300  in  a length  of  8,400  feet. 

The  distance  measured  along  the  axis  of  the  anticlinal 
between  the  out-crop  of  the  fossil  iron  ore  and  the  Marcel- 
lus  iron  ore  is  6,700  feet.  The  stratigraphical  distance  be- 
tween these  two  beds  is  1,732  feet,  which  makes  an  axial 
subsidence  of  the  anticlinal  between  Three  Springs  creek 
and  the  end  of  Cave  Hill  of  1732  feet  more  or  less  or  1 foot 
vertical  to  3.87  feet  horizontal  or  14°  30'. 

The  regularity  of  the  outcrop  lines  of  the  formations 
around  the  anticlinal  would  seem  to  indicate  that  this  an- 
gle of  subsidence  is  continued  from  a point  1800  feet  north- 
east of  the  outcrop  of  the  fossil  ore  seam.  Glancing  at  the 
topography  directly  to  the  southwest  of  the  section  line, 
and  along  the  axis,  there  is  a fall  of  only  100  feet  in  a dis- 
tance of  3500  feet ; here  the  profile  of  the  mountain  steepens 
and  falls  750  feet  to  a point  1800  feet  northeast  of  the  fos- 
sil ore  crop.  The  change  of  slope  at  3500'  from  the  section 
line  marks  the  bottom  of  the  white  Medina  sandstone ; so 
that  in  this  interval  there  is  a subsidence  of  (5004-100)  600 
feet  (1  foot  vertical  to  5.8  feet  horizontal)  or  about  9f  °.  Be- 
tween this  latter  point  and  that  1800  feet  northeast  of  the 
fossil  ore  outcrop  there  is  a subsidence  of  34°  5'.  The  axial 
subsidence  of  the  anticlinal  is  shown  in  the  accompanying 
longitudinal  section.  The  elements  of  this  section  have  a 
very  important  bearing  on  the  occurrence  of  the  Three 
Springs  fault  which  is  described  further  on. 

Tlie  axial  subsidence  between  the  outcrop  of  the  Marcel- 
lus  ore  bed  at  the  foot  of  Cave  Hill  and  the  Sideling  Hill 
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section  is  1,200  feet,  or  1 foot  vertical  in  17  feet  horizontal 
or  3°  21^ 

The  anticlinal  is  exposed  along  the  bank  of  Sideling  Hill 
Creek  about  800  feet  north  of  W in.  Shue’ s house.  The  ex- 
jDosed  flexure  is  formed  by  the  njoper  part  of  the  Hamilton 
sandstone  dipping  58°,  north  70°  west ; and  44°,  south  60° 
east. 

Although  the  face  of  the  rocks  is  very  much  grown  over 
with  shrubs  and  trees,  yet  the  arch  is  distinctly  visible. 
The  accompanying  illustration  of  the  anticlinal  is  made 
from  jihotographs  taken  by  John  C.  Brown,  Dr.  E.  Wal- 
lace and  Percival  Hoberts,  Jr. 

From  the  character  of  the  erosion  and  the  crop|)ing  of 
the  formations  around  the  anticlinal  at  Sideling  Hill  creek 
it  seems  quite  jirobable  that  along  the  creek  there  is  a de- 
pression over  the  axis  of  the  anticlinal,  through  which  the 
creek  has  found  it  easier  to  cut  its  way  than  at  any  other 
point. 

The  anticlinal  was  not  traced  south  of  the  creek,  but  it 
probably  vanishes  entirely  in  a distance  of  10  miles. 

Broad  Top  Synclinal. 

It  has  Tussey  Mountain  for  its  northwestern  boundary 
and  Stone  Mountain,  Jacks  Mountain  and  Sideling  Hill  for 
its  southeastern.  “In  this  deep  and  broad  trough  in  the 
strata,  which  consists  in  the  main  of  but  one  ample  syn- 
clinial  basin,  there  are  contained  the  whole  of  the  Palaeo- 
zoic strata  of  the  State  from  the  Trenton  limestones  of  II 
up  to  the  Pittsburg  seam  in  the  uj)per  productive  coal 
measures.  In  the  limited  coal  basin  of  Broad  Top  Mountain 
we  have  an  outlying  patch  of  bituminous  coal  measures, 
denoting  not  only  the  depth  of  the  great  synclinal  wave,  but 
in  its  remoteness  from  the  main  coal  region  west  of  the  Al- 
legheny Mountain  the  enormous  extent  of  denudation 
which  the  intervening  anticlinal  belt  of  country  has  experi- 
enced.” 

Although  the  basin  is  remarkably  regular  througliout 
that  portion  included  within  the  Pocono  sandstone  rim  of 
Terrace  Mountain,  Sideling  Hill,  and  Harbour  Mountain, 
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yet  it  is  undulated  by  longitudinal  flexures,  which  have  very 
materially  influenced  the  erosion  of  the  basin  and  are  dis- 
tinctly marked  by  the  resultant  toiiograjDhy.  These  anti- 
dinal  flexures  have  a very  important  and  direct  bearing 
upon  the  coal  area  and  the  position  and  lay  of  the  coal 
seams.  They  will  be  treated  of  more  at  length  in  the  report 
on  Rocky  Ridge  and  Big  Trough  Creek  basins. 


*A  description  of  the  Broad  Top  Coal  Field  is  reserved  for  a future  report. 
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Chapter  III. 

Cross  Sections. 

In  the  general  description  of  the  structure  of  the  district 
it  was  impossible  to  describe  the  minor  features  of  the  anti- 
clinals  and  synclinals,  embraced  within  the  boundaries  of 
the  survey,  until  the  structure  of  the  cross  sections  was 
understood,  and  yet  the  more  detail  study  of  the  sections 
could  not  be  rendered  as  comprehensive  unless  preceded 
by  a general  statement  of  the  main  structural  features. 
For  this  reason  many  facts  will  be  found  in  this  chapter 
which  more  properly  would  be  in  j^lace  in  the  last. 

In  the  grouping  of  the  sections  the  same  general  order 
has  been  observed  as  in  chapter  I. 

They  are  described  in  the  following  order : 

1.  Blackleg  Valley  section. 

2.  Orbisonia  section  Ho.  1. 

3.  Orbisonia  section  Ho.  2. 

4.  East  Broad  Top  B.  R.  section.  (Three  Springs  Section.) 

5.  Sideling  Hill  creek  section. 

The  general  structure  of  the  Rocky  Ridge  and  Broad 
Top  mountain  sections  is  shown  in  the  Railroad  and  Side- 
ling Hill  creek  sections,  and  the  description  of  those  sec- 
tions wil  be  found  in  conjunction  with  that  of  the  coal  ba- 
sins in  a subsequent  chapter. 

The  sections  are  all  projected  on  vertical  planes  crossing 
at  right  angles  the  average  strike  of  the  rocks  along  the 
line  of  the  section.  In  the  case  of  a rapidly  sinking  or 
rising  anticlinal  or  synclinal  the  thicknesses  of  the  forma- 
tions must  necessarily  be  exaggerated  on  the  plane  of  the 
section.  The  absolute  thickness  of  the  formations  can  only 
be  shown  where  the  section  plane  cuts  them  at  right  angles 
to  the  strike  or  along  the  line  of  dip.  The  strike  of  the 
rocks  vary  so  comparatively  little,  and  the  scale  on  which 
the  sections  are  drawn  is  so  small,  that  any  distortion  of 
rock  thickness  cannot  be  api^reciated.  The  rignt  hand  end 
of  the  sections  in  every  case  is  to  the  east,  while  the  left 
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PORTION  OF  HUNTINGDON  COUNTY 

showing  position  of  the  Sections  of  the  Aughivick  Valley  Eeport . 
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hand  is  to  the  west,  and  the  observer  is  supposed  to  be 
looking  north. 

1.  BlacTdog  Valley  Section  (pi.  XV.)  This  section  was 
constructed  from  data  obtained  in  a reconnaissance  made 
with  the  assistance  of  Mr.  Charles  E.  Hall.  The  dips  of  the 
limestone  are  from  isolated  outcrops  and  at  quarries  em- 
braced in  an  area  of  half  a mile  to  the  noidh  and  south  of 
the  section  line.  They  have  not  been  recorded  on  the  sec- 
tion, which  may  hardly  be  considered  an  absolute  construc- 
tion. To  represent  the  exact  structure  it  would  require  a 
very  careful  instrumental  survey. 

To  the  northeast  and  southwest  of  the  section  line  there 
is  but  one  main  anticlinal,  while  directly  in  front  of  Hock- 
hill  Gap  the  crest  of  the  main  flexure  is  depressed,  forming 
two  anticlinals.  The  influence  which  this  duplication  has 
on  the  occurrence  of  the  fault  in  the  gap  (to  be  described 
below)  is  very  important  and  is  noticed  in  a subsequent 
chapter. 

The  measurements  for  the  section  to  the  east  of  Blacldog 
Creek  were  taken  from  the  township  map. 

The  Trenton  limestone  is  about  500  feet  thick  and  out- 
crops along  the  sides  of  the  valley  at  the  foot  of  each 
mountain.  The  Calciferous  sandstone,  or  the  auroral  mag- 
nesian limestone  of  Prof.  Rogers’  system,  occur  on  the  crest 
of  each  of  the  secondary  anticlinals.  The  bottom  of  this 
formation  is  not  reached  by  the  surface  of  erosion.  It  is 
probable  that  the  Magnesian  rocks  in  this  part  of  Pennsyl- 
vania are  at  least  3000  feet  thick,  which  would  place  the 
top  of  the  Potsdam  sandstone  (the  lowest  member  of  the 
Palgeozoic  series)  at  least  three  quarters  of  a mile  vertically 
beneath  the  present  surface  in  the  centre  of  Blacklog  Val- 
ley. 

Both  the  Trenton  and  Magnesian  limestones  have  been 
opened  in  a number  of  quarries. 

A vertical  section  of  the  bottom  beds  of  the  Trenton 
limestone,  opened  in  the  Grove  quarry  opposite  the  gap, 
will  be  given  in  the  notes  on  Formation  Xo.  II,  in  a subse- 
quent chapter.  The  amount  of  the  carbonate  of  lime  con- 
tained in  each  stratum  was  determined  by  Dr.  Charles  M. 
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Cressou,  and  tlie  horizon  between  the  Trenton  and  Mag- 
nesian limestone  as  chemically  determined  might  be  said  to 
lie  between  stratum  jSIo.  9 and  jSIo.  10.  Each  stratum  con- 
tains silica  and  alumina  with  a small  percentage  of  iron 
and  from  1 to  14.28  cent,  of  magnesia. 

The  stratigraphical  position  of  this  quarry  is  in  the  west 
dipping  series  at  the  foot  of  Blacklog  Mountain. 

OrMsonia  Section,  No.  1. 

The  Orbisonia  Section  line  No.  1,  extends  from  Blacklog 
Valley  (Grove  limestone  quarry)  north  65°  Avest.  It  cuts 
Blacklog  Mountain  to  the  north  of  Rockliill  Gap,  passes 
through  the  town  of  Orbisonia  and  terminates  on  Great 
Anghwick  creek  southwest  of  Saddle  Back  Gap. 

Along  the  section  line  there  are  exposed  7,700  feet,  more 
or  less,  of  Palsezoic  rocks  from  the  Magnesian  limestone  of 
II  to  the  top  of  the  Marcellns  shale. 

The  top  of  the  Hamilton  sandstone  and  shale,  the  lower 
part  of  which  forms  Saddle  Back  Ridge,  is  not  reached. 
The  flaggy  sandstones  found  a^ong  the  banks  of  the  Augh- 
wick  opposite  the  gap  are  about  475  feet  above  the  bottom 
of  the  Hamilton  epoch. 

The  thickness  of  the  Trenton  limestone  (500  feet)  was 
only  approximately  determined.  From  the  top  of  the 
Trenton  to  the  top  of  the  Salina  shales  the  horizons  were 
well  determined  with  the  exception  of  that  between  the 
Hudson  River  and  Utica  slates.  ‘ 

The  dip  of  the  bottom  of  the  Hudson  River  shale  is  60° 
north  65°  west.  The  dips  from  this  horizon  in  the  valley 
to  the  top  of  the  Oneida  grey  sandstone  in  the  gap  are  in 
a regular  ascending  series  from  60°  to  78°.  The  maximum 
dips  in  Rockhill  Gap  are  those  of  the  Oneida  red  con- 
glomerate Avhich  range  from  78°  to  80°.  Blacklog  Mount- 
ain, where  the  section  plane  cuts  it,  is  a double  crested 
monoclinal  mountain  of  IV.  The  lower  crest  is  formed  by 
the  Oneida  sandstone  and  conglomerate  and  the  higher  and 
sharper  crest  is  formed  by  the  white  Medina  sandstone, 
with  the  depression  between  the  two  crests  eroded  out  of 
the  softer  red  Medina  sandstone  and  shale.  The  dips  in 
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tMs  latter  formation  are  in  a descending  series  ranging 
from  79°  at  the  bottom  to  75°  at  the  top.  The  white  Me- 
dina sandstone  dips  from  70°  to  72°.  The  average  dij^  of 
the  Clinton  ore  sandstone  underlying  the  fossil  iron  ore 
beds  has  been  assumed  to  be  65°,  north  65°  west. 

The  Iron  sandstone  with  its  associate  iron  ore  beds  seems 
to  be  entirely  wanting  in  the  Clinton  lower  olive  shales  in 
Rockhill  Grap.  The  strata  from  the  ore  sandstone  down  to 
the  top  of  the  Medina  sandstone  were  well  exposed  and  not 
the  slightest  indication  of  either  the  Iron  sandstone  or  of  a 
bed  of  iron  ore  was  found. 

The  bottom  of  the  Water-limestone  and  lime-shale  was 
located  near  Dewees  grist-mill  with  a dip  of  about  60°  1ST. 
W.  and  the  top  of  the  same  formation  was  placed  at  Orbi- 
son’ s limestone  quarry  at  the  end  of  Sandy  Ridge  ; the  dip 
at  the  quarry  being  76°  IST.  65°  W.  If  the  Water-limestone 
along  the  section  line  had  a northwestern  dip  ranging  from 
60°  at  the  bottom,  to  76°  at  the  top, its  thickness  would  have 
to  be  1,000  feet,  which  is  400  feet  greater  than  the  thickness 
of  the  same  formation  at  Saltillo,  Three  Springs  or  Mount 
Union.  There  are  evidences  of  a basin  to  the  north  of  the 
section  line  between  Sandy  Ridge  and  the  mountain. 

The  folds  and  contortions  seen  at  the  Furnace  water-lime- 
stone quarry  which  is  located  east  of  Rockhill  Furnace,  and 
south  of  Blacklog  creek,  making  three  or  four  distinct  folds 
or  flexures,  and  contained  in  a distance  of  150  feet  along 
the  dip,  occur  in  strata  about  250  feet  above  the  lower 
horizon  of  the  formation.  Similar  folds  or  flexures  were 
exhibited  in  trenches  dug  near  the  quarry  in  exploring  for 
limestone.  These  sharp  flexures  seem  to  be  merely  local 
contortions,  from  the  fact  that  if  they  were  regular  syncli- 
nals and  anticlinals  extending  into  the  formations  above  and 
below,  they  would  reduce  the  thickness  of  the  water  lime- 
stone beyond  its  probable  limit.  Supposing  such  were  the 
case  no  evidences  of  similar  flexures  were  found  to  the  N. 
E.  or  S.  W.  of  this  locality.  These  folds  are  undoubtedly 
but  local  contortions  existing  near  the  centre  of  the  syn- 
clinal shown  in  the  section. 

The  construction  was  made  by  assuming  a thickness  for 
11— F. 
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tlie  Water-limestone  of  600  feet.  The  position  of  the 
lines  of  bedding,  as  shown,  are  of  course  hyjDothetical  as 
there  were  no  reliable  dips  obtained  throughout  the  forma- 
tion to  indicate  the  exact  structure.  Prom  the  horizon  be- 
tween the  Water  and  Lewistown  limestones  upwards  to  the 
Marcellus  iron  ore  bed  the  dips  range  from  76°  to  80°. 

The  thickness  of  475  feet  from  the  Marcellus  ore  bed  (in 
the  Orbison  slope)  to  the  bottom  of  the  Lewistown  lime- 
stone is  absolute,  although  it  was  impossible  to  determine 
with  precision  the  exact  position  of  any  one  horizon  sepa- 
rating the  included  formations,  between  the  two  limits. 
The  strata  between  the  same  two  horizons  at  Saltillo  and 
Three  Springs  measure  only  280  feet.  At  Mount  Union  (on 
the  same  range  as  Three  SjDrings,)  the  aggregate  thickness 
of  the  same  strata,  exclusive  of  the  Corniferous  limestone 
and  clay  beds  re]3resenting  the  Schoharie  and  Canda-galli 
grits  is  430  feet.  In  the  Ross’  ore  bank  synclinal  of  Mc- 
Yeytown  Gap,  northeast  of  Mount  Union,  the  thickness  of 
the  same  beds  is  550  feet,  and  with  the  Corniferous,  Scho- 
harie and  Canda-galli  660  feet  thick. 

Back  of  Lewistown  the  same  rocks  are  773  feet  thick. 

The  following  table  shows  the  thickness  of  each  forma- 
tion in  the  several  localities  : 


Lewis- 

town. 

McVey- 

town. 

Mount 

Union. 

Orbi- 

sonia. 

Three 

Springs. 

Corniferous  limestone. 

40 

60 

Schoharie, 

53 

110 

155 

wanting. 

Canda-galli,  . . 

40 

wanting. 

Oriskany  sandstone,  . 

110 

140 

95 

68 

Oriskany  shale,  . . , 

205 

65 

282 

195 

wanting. 

Lewistown  shale,  . . 

140 

130 

18 

wanting. 

Lewistown  limestone. 

185 

215 

35 

125 

162 

Total, 

773 

660 

430 

475 

280 

Water-limestone,  . . . 

470 

520 

544 

600± 

580 

Note. — The  ground  measurements  in  the  Lewistown,  McVeytown,  and 
Mount  Union  sections,  were  made  by  Mr.  Dewees,  the  construction  by  Mr. 
Ashburner;  while  at  Orbisonia  and  Three  Springs,  both  ground  measure- 
ments and  office  construction  were  made  by  Mr.  Ashburner.  The  Canda^ 
gaUi,  Schoharie,  and  Corniferous  were  not  measured  at  Mount  Union. 
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These  sections  show  a very  rapid  thinning  of  the  forma- 
tions to  the  southwest.  Between  Lewistown  and  Three 
Springs,  on  the  Jacks  Mountain  range,  a distance  of  35 
miles  south  40°  west,  773  feet  of  rocks  thin  to  280  feet. 
From  Orbisonia  to  Three  Springs,  only  6 miles  to  the  west 
in  an  air  line,  the  same  rocks  thin  195  feet.  These  meas- 
ures have  been  compared  in  bulk  because  they  are  limited 
above  and  below  by  well  determined  horizons  while  those  in 
between  them  were  arbitrarily  assumed. 

The  Water-limestone  along  the  Jacks  Mountain  range 
from  Lewistown  to  Three  Springs  increases  from  470  feet  to 
580  feet ; the  thinning  being  inversely  to  that  of  the  upper 
formations. 

The  author  questions  whether  the  rocks  which  have  been 
considered  the  representatives  of  the  Schoharie  and  Can- 
da-galli  in  tlie  Lewistown  Yalley  do  not  properly  belong 
either  to  the  Oriskany  or  Corniferons  epochs.  It  seems 
questionable  of  the  grits  of  the  lower  part  of  the  Upper 
Helderberg  formation  in  Hew  York  have  a well  defined  rej)- 
resentation  in  middle  Pennsylvania. 

A comparison  of  the  formations  from  the  bottom  of  the 
Water- limestone  down  to  the  top  of  the  Trenton  limestone 
will  show  that  they  also  thin  rapidly  to  the  southwest. 

The  section  line  cuts  the  MarceUns  iron  ore  bed  about  700 
feet  northeast  of  the  Orbison  slope,  where  the  dip  is  80°, 
north  65°  west.  The  synclinal  between  Sandy  Ridge  and 
Royer  Ridge  is  the  same  flexure  which  ranges  through 
Licldng  Creek  and  Hegro  valleys.  Between  Orbisonia  sec- 
tions Ho.  1 and  Ho.  2 this  basin  is  divided  into  two  smaller 
basins  by  a central  anticlinal  which  is  first  seen  in  the  open 
cuts  on  the  MarceUns  ore  bed  half  a mUe  northeast  of 
Orbisonia.  Both  are  shown  in  section  Ho.  2.  (pi.  XIV.) 

The  dip  of  the  bottom  of  the  MarceUns  shale  on  the 
western  side  of  the  syncUnal  of  section  Ho.  1 is  29°.  The 
section  cuts  the  Bine  Ridge  anticlinal  directly  under  the 
town.  The  construction  of  the  anticlinal  is  based  on  ob- 
servations made  in  the  Corniferons  limestone  along  Black- 
log  creek,  between  the  grist  mUl  and  R.  R.  l:)ridge.  The 
anticlinal  is  flat  and  broad,  and  has  a slight  depression  in 


164  F.  KEPORT  OF  PROGRESS.  0.  A.  ASITBURNER,  1876. 

its  crest  as  indicated  by  a dijo  of  5°  to  the  east  at  a point  a 
little  west  of  the  axis.  The  Corniferons  limestone  and  Mar- 
cellns  iron  ore  bed  dip  19°  on  the  west  side  of  the  anticlinal, 
and  have  a continnons  downward  dip  to  the  centre  of  the 
Anghwick  synclinal,  when  they  be^gin  to  rise  to  the  Avest, 
coming  again  to  the  surface  of  erosion  along  the  western 
flank  of  the  continuation  of  Chestnut  Eidge  Avhich  limits 
Hill  valley  on  the  east.  The  section  cuts  Saddle  Back 
ridge  about  2,200  feet  south  of  Saddle  Back  gaj)  and  ends 
on  the  west  side  of  Augh\Adck  creek  2,000  feet  southwest  of 
the  county  bridge.  The  construction  of  the  section  of  Sad- 
dle Back  ridge  is  made  from  observations  in  the  gap.  No 
reliable  di]DS  Avere  obtained  through  the  Marcellus  shale. 
The  dips  of  the  Hamilton  sandstone  range  from  10°  at  the 
bottom,  to  12°  in  the  sandstone  exposed  along  the  banks  of 
the  creek,  directly  north  of  the  county  bridge. 

\ 

Orhisonia  Section  No.  (pi.  XIY.) 

The  Orbisonia  Section  No.  2 extends  from  the  crest  of 
Blacklog  mountain  north  65°  west  to  the  crest  of  Saddle 
Back  ridge.  It  is  parallel  to  Section  No.  1,  and  a mile 
and  a quarter  to  the  northeast.  The  rock  thicknesses  used 
in  the  construction  Avere  taken  from  Section  No.  1.  The 
general  structure  of  the  tAvo  sections  is  similar,  being  Em- 
ited  at  each  end  by  a monoclinal  ridge  Avith  a main  syn- 
clinal and  anticlinal  between.  There  is  a general  subsi- 
dence of  the  measures  to  the  southwest  of  the  section  ; in 
consequence  of  Avhich,  the  dip  of  the  Medina  sandstone 
forming  the  mountain  is  increased,  the  Blue  Eidge  anti- 
clinal becomes  broader  and  flatter,  and  the  two  Marcellus 
shale  basins  between  Eoyer  Eidge  and  Sandy  Eidge  in 
Section  No.  2 are  merged  into  one  main  basin  between  the 
same  ridges  in  Section  No.  1. 

Four  Marcellus  ore  ranges  cross  Section  No.  2,  between 
the  tAvo  ridges,  while  only  tAvo  cross  Section  No.  1.  The 
two  ranges  which  cut  Section  No.  2 on  each  side  of  the 
central  anticlinal  extend  southwest  as  far  as  the  open  cuts 
half  a mile  northeast  of  the  town,  where  the  outcrop  of  the 
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two  ranges  unite  as  tliey  pass  around  the  end  of  the  rapidly 
dying  anticlinal. 

In  consequence  of  the  dip  betAveen  the  mountain  and 
ridge  becoming  steeper,  and  the  mountain  and  ridge  remain- 
ing about  the  same  distance  apart,  an  anticlinal  is  seen  to 
begin  between  the  two  about  midway  between  the  two  sec- 
tions. This  anticlinal  is  shoA\m  in  Section  No.  1,  where  it 
occurs  in  the  Water-limestone.  It  is  probable  that  this 
flexure  dies  away  entirely  directly  south  of  the  Furnace 
Water-limestone  quarry. 

East  Broad  Top  Railroad  Section. 

This  section  is  60,900  feet  long,  or  a little  over  eleven  miles 
and  a half  (air  line),  and  extends  from  Blacldog  Yalley 
north  68°  Avest  to  Plank  Cabin  Yalley.  It  exhibits  a thick- 
ness of  about  19,000  feet  of  strata. 

In  the  Avide,  deep  basin  betAveen  Jacks  Mountain  and 
Blacldog  mountain  the  strata  from  the  bottom  of  the  Avhite 
Medina  sandstone  up  into  the  Chemung  series,  (for  500  feet,) 
are  exposed  on  each  side,  while  the  same  strata  are  seen 
to  outcrop  again  to  the  northwest  of  the  former  mountain. 
So  too  on  each  side  of  the  Pocky  Ridge  basin  at  the  north- 
west end  of  the  section  the  strata  from  the  top  of  the  Pocono 
No.  X,  up  to  the  coal  beds,  are  exposed. 

The  thickness  of  repeated  rock  Avhich  a pedestrian  would 
pass  over  in  starting  at  one  end  of  the  line  and  walldng 
eleven  miles  and  a half  to  the  other  extremity  would  amount 
in  all  to  six  miles  and  a half. 

If  Ave  should  consider  the  section  for  a moment  as  ex- 
tending all  the  Avay  across  Plank  Cabin  Yalley,  and  cutting 
Terrace  Mountain,  which  is  formed  of  Pocono  sand- 
stone (X,)  and  ending  m the  valley  of  the  PaystoAAm  Branch 
of  the  Juniata,  the  main  features  in  the  structure  of  the 
section  Avould  consist  of  a monoclinal  mountain  at  each 
endf  the  rocks  of  which  Avould  dip  toward  each  otlier,  AAuth 
a central  anticlinal.  Jacks  Mountain,  betAA^een  AAJiich  and 
the  terminal  mountains  Avould  lie  two  synclinals,  that  of 
the  AugliAATck  Yalley  and  that  of  the  Broad  Top  Mountain. 

The  principal  elements  used  in  the  construction  of  the 
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section  were  determined  along  the  E.  B.  T.  BE..,  between 
Orbisonia  and  Wray’s  Hill  tunnel.  These  were  verified  by 
examinations  made  for  some  distance  on  each  side  of  the 
section  line.  The  portion  of  the  section  in  Blacklog  val- 
ley was  taken  from  Orbisonia  Section  Ho.  1.  The  structure 
of  the  section  from  the  Oriskany  sandstone  to  the  crest  of 
Blacklog  mountain  was  determined  along  the  line  near 
Sypestown,  the  thicknesses  of  the  included  formations 
being  assumed  to  be  the  same  as  at  Orbisonia.  The  dips 
range  from  63  degrees,  more  or  less,  in  the  white  Medina 
forming  the  crest  of  the  mountain,  which  has  a course  of 
south  27°  west,  down  to  50°  in  the  Marcellns  shales. 

The  Clinton  fossil  ore  bed  crosses  the  line  of  the  section 
about  3,300  feet  east  of  the  road  and  the  Marcellns  ore  bed 
1,100  feet.  The  latter  ore  bed  outcrops  along  the  west  flank 
of  the  Oriskany  ridge,  through  which  a gap  has  been  cut 
at  this  point,  forming  an  outlet  to  the  small  valley  eroded 
out  of  the  limestones  of  VI  which  lie  to  the  east  of  the 
ridge. 

The  gap  cut  through  the  Hamilton  ridge  to  the  northwest 
of  Sypestown  is  of  considerable  geological  interest.  A 
difficulty  arose  in  the  construction  of  the  Sideling  creek 
section,  through  the  Marcellns  shales,  in  front  of  Potts’ 
Gap,  explained  elsewhere,  which  may  possibly  have  some 
connection  with  the  apparent  inconsistencies  in  the  dips  in 
SyiDestown  Gap. 

The  dips  in  the  upper  part  of  the  Hamilton  Sandstone 
vary  from  48°  to  70°  in  a short  distance.  At  first  the  con- 
struction was  made  by  assuming  an  average  dip,  and  that 
the  wide  range  of  dip  merely  indicated  a local  contortion 
which  would  have  little  effect  on  the  general  structure  ; but 
after  a second  and  closer  examination  it  was  concluded 
til  at  this  irregularity  of  dip  was  the  first  evidence  of  the 
weakening  of  the  strata  and  the  commencement  of  the  Mc- 
Connelsbnrg  synclinal,  which  shows  more  prominently  in 
tlie  Sideling  Hill  creek  section. 

The  xVnghwick  Valley  synclinal  may  be  considered  to  be 
a more  regular  basin  for  a mile  directly  north  of  the  section 
than  at  any  other  point  throughout  its  extent  in  the  district. 


EAST  BROAD  TOP  RAILROAD  SECTION. 


F.  167 


The  Blue  Ridge  anticlinal  which  forms  a prominent 
feature  in  the  Orbisonia  Section,  ^fo.  1,  dies  out  to  the 
southwest  and  probably  ends  entirely  opposite  the  end  of 
Saddle  Back  ridge,  2 miles  southwest  of  Orbisonia.  Be- 
tween this  latter  point  and  the  E.  B.T.  R.  R.  section  there  is  no 
minor  flexure  in  the  eastern  side  of  the  basin  ; while  at  the 
section  line  we  have  the  first  indications  of  what  ultimately 
may  prove  to  be  the  Big  Scrub  ridge  basin*.  Tlien  again 
in  this  distance  Saddle  Back  ridge  lies  nearer  Blacklog 
mountain  than  we  And  it  to  the  north,  and  nearer  than 
it  apparently  does  to  the  south,  beyond  the  limits  of 
the  E.  B.  T.  map.  This  fact  is  a necessary  consequence  of 
the  geological  structure  of  the  Aughwick  basin  which  we 
have  Just  described  and  gives  weight  to  our  structural  in- 
terpretation. 

The  Genesee  slate  range  crosses  the  section  line  at  the 
western  end  of  Sypestown  gap,  while  the  Portage  rocks 
directly  above  outcrop  between  the  Aughwick  creek  and 
the  western  slope  of  Saddle  Back  ridge.  The  strata  in  the 
lower  part  of  the  Portage  dip  38°,  north  63°  west,  and  in  the 
upper  part  32°  in  the  same  direction.  What  we  have  taken 
as  the  horizon  between  the  Portage  and  Chemung  crosses 
the  section  line  directly  to  the  southeast  of  the  Aughwick 
creek,  and  continues  about  north  28°  east,  running  through 
the  turn  of  the  road  near  H.  R.  Beer’ s house,  near  Beers- 
ville,  where  the  rocks  dip  33°.  The  axis  of  the  Aughwick 
valley  synclinal  crosses  the  section  line  about  midway  be- 
tween J.  Painter’ s house  and  the  Great  Aughwick  creek. 

The  bottom  of  the  Chemung  shales  lies  about  oOO  feet 
underneath  the  crest  of  Coaling  ridge  to  the  east  of  his 
house.  The  ridge  rises  to  the  southwest  as  the  basin  sinks 
in  the  same  direction,  so  that  as  we  ascend  toward  the  sum- 
mit of  the  ridge  we  rise  very  rapidly  in  the  stratification. 
The  gTeat  comparative  height  of  Coaling  ridge,  from  the 
summit  of  which  there  is  a very  fine  view,  is  due  to  the 
fact  that  it  lies  in  the  centre  of  a basin,  with  a gentle  inward 
dip  of  the  rocks  on  each  side,  a condition  favorable  for  re- 
sisting erosion. 

The  division  between  the  Portage  and  Chemung  rocks 
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runs  along  tlie  western  slope  of  the  ridge,  about  1,000 
feet  southeast  of  the  road-forks  at  Price’ s Siding,  on  the 
E.  B.  T.  P.P.,  where  the  dip  is  14°,  to  the  southeast.  The 
strike  of  the  rocks  to  the  northwest  of  this  locality  bends 
considerably  to  the  west,  being  influenced  by  the  Three 
Springs  fault. 

The  Genessee  slate  forms  the  ravine  about  midway  be- 
tween T.  Hooper  and  A.  Nelson’s  houses,  and  crosses  the 
section  line  directly  east  of  the  latter  house. 

The  dip  of  the  Genesee  slate  is  29°,  southeast.  The  dip 
gradually  increased  to  about  50°,  or  more,  m the  vicinity  of 
the  Marcellus  iron  ore  bed,  which  cuts  the  section  line 
south  of  Isaac  Fleck’s  house.  The  fossil  iron  ore  bed 
crosses  the  section  line  about  2, 000  feet  due  west  of  Fleck’ s 
house.  Between  the  two  iron  ore  beds  the  measures  main- 
tain a di}3  of  about  60°.  The  creek  flowing  across  the  sec- 
tion line  between  the  two  crests  of  Jacks  mountain  marks 
the  axis  of  the  anticlinal.  The  dip  from  the  outcrop  of  the 
fossil  seam  to  the  creek  diminishes  very  rapidly,  until  at 
the  creek  the  rocks  lie  horizontal.  Each  crest  of  the  moun- 
tain is  formed  by  the  white  Medina  sandstone  dipping 
away  from  the  creek  on  both  sides.  The  hollow  between 
the  crests  is  eroded  out  of  the  red  Medina  sandstone. 

On  the  northwestern  side  of  the  mountain  the  dips  in- 
crease more  rapidly  than  on  the  southeastern  side.  The 
Water-limestone  dips  77°,  and  the  Marcellus  shale  and 
slate  80°,  north  72°  west.  The  Clinton  fossil  ore  bed  crosses 
the  section  2,400  feet,  more  or  less,  east  of  the  road  corners 
at  J.  F.  Meminger’s,  while  the  Marcellus  ore  range  passes 
directly  east  of  Meminger’s  house. 

The  best  opportunity  for  studying  the  section  of  No. 
VIII,  from  the  ore  bed  to  the  top  of  the  formation,  is  along 
the  E.  B.  T.  R.  R.  between  Cohill’s  and  Clear  Ridge  gap. 
The  dip  at  this  locality  ranges  from  80°  at  the  bottom  to 
76°  at  the  top,  and  in  an  average  direction  of  north  72° 
west. 

The  sub-divisions  of  No.  VIII  along  the  R.  R.  have  been 
somewhat  arbitrarily  assumed,  and  can  be  located  from 
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the  descriptive  catalogue  of  specimens  which  were  collected 
in  this  vicinity. 

The  horizon  between  the  Chemung  No.  YIII,  and  Catskill 
No.  IX,  lies  on  the  northwestern  side  of  Clear  Nidge,  and 
passes  through  the  NR.  cut  at  the  end  of  the  ridge.  The 
section  plane  cuts  Sideling  Hill  2i  miles  north  18°  east  of 
the  tunnel. 

The  dip  of  the  Pocuno  sandstone  No.  X,  which  forms 
the  crest  of  the  hill  is  58°,  N.  72°  W.  The  section  through 
the  hiU  was  constructed  by  assuming  that  stratum  No.  152 
of  the  vertical  section,  which  forms  the  crest  over  the  tun- 
nel, and  which  is  the  hardest  and  most  massive  portion  of 
the  middle  member  of  No.  X,  forms  the  crest  of  the  hill 
where  the  section  cuts  it. 

The  dips  of  the  Mauch  Chunk  strata  in  Ground  Hog- 
valley  range  from  55°  to  27°  ; the  latter  being  the  dip  at 
the  bottom  of  the  Pottsville  conglomerate  which  caps 
Wray’s  Hill.  Wray’s  Hill,  or  what  we  have  more  properly 
called  Long’ s Nidge,  has  a synclinal  structure  and  is  sepa- 
rated from  the  Rocky  Ridge  synclinal  by  an  anticlinal  of 
No.  XI,  out  of  which  Big  Trough  Creek  Valley  at  this 
point  has  been  eroded.  The  section  cuts  Rocky  Ridge  at 
the  old  Dougherty  coal  opening,  which  lies  directly  over 
the  central  anticlinal  which  ranges  through  the  coal  basin 
of  Rocky  Ridge,  and  which  is  described  more  in  detail  in 
the  report  of  Todd  township.  The  dij)  of  the  conglomerate 
on  the  eastern  escarpment  of  Rocky  Ridge  is  16°  northwest, 
and  on  the  western  39°  southeast.  The  lower  jiart  of  the 
upper  member  of  No.  XI  on  the  west  side  of  the  ridge  dips 
35°  southeast. 

The  remaining  portion  of  the  section  shows  the  compara- 
tively fiat  measures  of  the  Plank  Cabin  Valley,  the  surface 
of  which  along  the  section  Ime  is  eroded  out  of  the  lower 
member  of  No.  XI,  the  hmestone  of  the  middle  member 
being  gone. 

If  we  should  consider  the  rocks  from  one  end  of  the  sec- 
tion line  to  the  other  as  having  a constant  dip  in  one  direc- 
tion, the  angle  which  such  an  imaginary  dip  would  make 
with  the  horizon  would  be  34°  23'. 
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The  force  which  has  contorted  these  rocks  into  the  flexures 
shown  in  the  section  from  the  horizontal  position  in  which 
they  were  originally  laid  down  by  the  depositing  waters  of 
the  ancient  palgeozoic  sea  may  be  imagined  by  supposing 
plate  or  belt  of  rock  11^  miles  long  and  3^  miles  thick  ly- 
ing i^erfectly  horizontal,  and  afterwards  tilted  at  an  angle  of 
34°.  Fairly  speaking  this  is  not  a complete  statement  or 
time  illustration  of  the  force  of  upheaval,  since  a great  deal 
of  the  force  which  has  contorted  the  rocks  has  been  a hori- 
zontal thrust  and  not  a vertical  uplift. 

Sideling  Hill  Creek  Section,  (pi.  XVII.) 

Sideling  Hill  Creek  section  is  56,300  feet  or  a little  under 
eleven  miles  long.  It  extends  from  the  crest  of  Blacklog 
mountain  at  Potts,  gap  north  65°  west  to  the  East  Broad 
Top  or  Big  Trough  Creek  coal  basin,  ending  about  ^ of  a 
mile  south  35°  west  of  the  Alloway  coal  opening.  About  2f 
miles  vertical  thickness  of  the  Palasozoic  rocks  are  exposed, 
exclusive  of  the  repetition  of  the  same  strata  on  each  side 
of  the  anticlinals  and  synclinals. 

The  strata  from  300  feet  below  the  top  of  the  Hamilton 
shale  and  sandstone  to  Avithin  500  feet  of  the  top  of  the 
Catskill  No.  IX  are  exposed  on  each  side  of  the  AughAvick 
basin,  and  again  repeated  to  the  northwest  of  Jacks  Moun- 
tain anticlinal.  The  actual  vertical  thickness  of  rock  which 
the  section  line  crosses  would  amount  (in  sum)  to  a little 
over  5 miles,  or  a mile  and  a half  less  than  is  exposed  along 
the  E.  B.  T.  R.  R.  section.  The  principal  elements  used  in 
the  construction  of  the  section  were  determined  along  the 
Avater  courses  in  the  vicinity  of  the  line  of  the  section. 

The  top  of  the  Medina  sandstone  was  located  in  Potts’ 
gap,  and  the  bottom  of  the  LevvistoAvn  limestone,  dipping 
50°,  north  65°  Avest,  on  Aughwick  creek  east  of  Chari  tan’s 
Heirs  place.  The  thickness  of  the  measures  betAveen  the 
Marcellus  iron  ore  bed  and  the  to]A  of  the  white  Medina 
sandstone  as  determined  at  Rockhill  gap,  Avhich  is  on  the 
same  range,  were  used  in  the  construction.  From  the  Mar- 
cellus iron  ore  bed  to  the  bottom  of  the  Hamilton  sandstone 
at  the  bend  of  Great  AugliAvick  creek  a difficulty  Avas  en- 
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countered  in  tlie  construction  which  renders  the  stnicture 
of  this  portion  of  the  section  hypothetical.  The  elements 
obtained  were  hardly  conclusive  enough  to  pennanently 
settle  the  structure  although  they  strongly  indicate  the  pro- 
posed solution. 

Commencing  the  description  at  the  northwestern  end,  the 
position  of  the  coal  seam  at  the  Alloway  opening  was  as- 
sumed to  be  at  the  same  distance  above  the  Conglomerate  as 
at  Robertsdale  where  the  opportunities  for  measurement 
were  more  favorable. 

From  the  Alloway  opening  to  New  Grenada  the  elements 
of  the  section  were  determined  along  the  county  road  be- 
tween the  two  localities.  The  top  of  the  Conglomerate  was 
located  at  the  opening  on  coal  seam  A on  the  south  side  of 
the  road  and  from  300  to  400  feet  east  of  the  crest  of  Wray’s 
Hill  at  the  road  crossing.  The  horizon  between  the  con- 
glomerate XII  and  red  shale  XI  was  located  a short  dis- 
tance above  the  spring  at  the  first  sharp  turn  in  the  road  as 
it  descends  the  hill.  The  dip  of  the  Conglomerate  at  one 
or  two  places  along  its  outcrop  was  5°  west.  Between  the 
Alloway  opening  and  the  edge  of  the  Conglomerate  escarp- 
ment a flat  broad  anticlinal  undoubtedly  exists  as  shown  in 
the  section.  It  would  be  impossible  to  make  the  construc- 
tion without  it.  Aside  from  the  not  altogether  reliable 
data  determined  along  the  road  between  the  Alloway 
opening  and  the  opening  on  coal  seam  A,  there  are  other 
facts  which  tend  to  support  the  above  conclusion. 

The  elevation  of  the  bottom  of  the  Conglomerate  under 
the  Alloway  opening  is  300  feet  lower  than  the  elevation  of 
the  same  horizon  along  the  escarpment  of  the  hill  where 
the  dip  is  5°.  If  there  was  no  anticlinal  the  Conglomerate 
would  dip  2°  30'  to  the  west  along  the  section  line.  This 
supposed  dip  is  only  one  half  of  what  the  dip  is  both 
along  the  escarpment  of  the  hill  and  at  the  coal  opening. 

If  the  Conglomerate  should  have  a constant  dip  to  the 
west  as  great  as  at  either  of  the  above  localities  the  whole 
of  the  productive  coal  series  would  be  found  under  the 
crest  of  Wray’s  Hill.  As  there  are  no  indications  of  a con- 
stant dip  between  the  two  points,  and  as  it  is  quite  certain 
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that  the  productive  coal  series  do  not  underlie  the  summit 
of  Wray’s  Hill,  there  can  be  little  doubt  of  the  existence 
of  the  anticlinal. 

The  anticlinal  commences  to  the  southeast  of  Cook’s  Sta- 
tion on  the  high  red  shale  summit  of  the  Martin  tract,  south- 
west of  Stambaugh’s  coal  openings,  along  the  line  of  Rocky 
Ridge  section  No.  6,  and  directly  west  of  the  point  where 
the  central  Rocky  Ridge  anticlinal  ends.  The  influence  of 
this  flexure  on  the  Big  Trough  Creek  coal  basin  is  rather 
important  and  is  noticed  elsewhere. 

From  the  bottom  of  the  Conglomerate  to  the  Mountain 
limestone  exi)Osed  at  New  Grenada  the  observations  in  the 
upper  member  of  the  Mauch  Chunk  series,  XI,  were  not 
considered  reliable.  The  thickness  of  the  whole  formation 
was  determined  in  Ground  Hog  Valley,  opposite  Sidehng 
Hill  tnnnel ; that  of  the  middle  and  lower  members  at  New 
Grenada ; the  thickness  of  the  upper  member  being  the  dif- 
ference between  the  two.  The  top  and  bottom  horizon  of 
the  upper  member  being  located  along  the  line  of  the  sec- 
tion, the  former  at  the  iron  ore  at  the  bottom  of  No.  XII 
and  the  latter  at  the  top  of  the  mountain  limestone,  the 
structure  was  completed  by  plotting  the  thickness  of  the 
upper  member.  The  anticlinal  and  synclinal  indicated  are 
the  Long’s  Ridge  synclinal  and  the  Ground  Hog  valley 
anticlinal  which  are  shown  to  the  northeast  in  the  E.  B.  T. 
R.  R.  section.  The  synclinal  or  shallow  basin  shown  on 
the  edge  of  Wray’s  Hill  is  no  doiibt  the  southwestern  ex- 
tremity of  the  Rocky  Ridge  synclinal.  These  flexures  may 
be  traced  on  the  E.  B.  T.  map.  The  mountain  limestone 
crops  along  the  northwestern  edge  of  the  village  of  New 
Grenada,  the  dip  is  38°  north  65°  west.  The  horizon  be- 
tween the  Pocono  sandstone  No.  X and  the  bottom  mem- 
ber of  No.  XI  passes  directly  through  the  village. 

The  structure  from  New  Grenada  southeast  to  the  cen- 
tral part  of  the  northwestern  dipping  Chemung  rocks  be- 
tween the  Miller  and  Gladfetter  farms  is  extremely  simple, 
the  dip  varying  from  38°  at  the  former  locality  to  41°  at 
the  latter  ; the  maximum  dip  between  being  44°  at  the  bot- 
tom of  the  Catskill  shale  No.  IX. 
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Sideling  Hill  gap  is  a straight  regular  gap  cut  through 
the  Pocono  sandstone  No.  X.  The  regularity  of  the  sides 
of  the  gap  is  due  to  the  even  character  of  the  rock  through 
which  the  cut  has  been  made.  Stratum  No.  152  of  the  ver- 
tical section  forms  the  crest  of  the  hill  as  in  the  E.  B.  T.  R. 
R.  section.  The  dip  of  the  sandstones  of  No.  X range  from 
31°  at  the  bottom,  in  the  eastern  end  of  the  gap,  to  38°  at 
the  top.  The  horizon  between  No.  IX  and  No.  X runs 
parallel  with  the  hill  about  700  feet  west  of  the  Methodist 
church. 

The  transition  strata  between  the  Chemung  and  Catskill 
pass  to  the  west  of  Gr.  Miller’s  house  and  the  grist  mill  on 
the  north  side  of  Sideling  Hill  creek. 

The  dips  of  the  Catskill . red  shale  and  sandstone  range 
from  31°  at  the  top,  to  44°  at  the  bottom,  being  in  the  in- 
verse order  of  the  dips  in  the  Pocono  sandstone. 

Two  series  of  dips  were  observed  in  the  centre  of  tlie  Che- 
mung shales  along  the  creek  to  the  southwest  of  Gladfet- 
ter’s  house. 

The  top  layers  of  the  Chemung  cross  Sideling  Hill  creek 
to  the  west  of  the  grist  mill ; the  bottom  layers  pass  through 
Benj.  Wollard’s  house. 

The  thickness  of  the  Chemung  rocks  was  determined  in 
the  E.  B.  T.  R.  R.  section,  and  in  the  great  Aughwick  basin 
along  the  Sideling  Hill  creek  section.  The  construction  of 
the  section  through  the  Chemung  being  made  with  the  dip 
series  41°,  65°,  39°,  the  thickness  of  the  formation  came 
out  several  hundred  feet  greater  than  in  any  other  lo- 
cality. Using  the  series  41°,  23°,  39°,  the  result  was  ap- 
proximately the  same  as  obtained  by  measurements  on 
other  ranges,  while  a combination  of  the  two  series  pro- 
duced a result  much  greater  than  elsewhere  determined 
without  revealing  any  peculiarity  of  structure.  The  thick- 
ness of  the  other  formations  varied  so  slightly  between  the 
two  section  lines  and  on  the  several  ranges  where  they  were 
examined  that  it  was  thought  best  to  use  the  lower  series  of 
dips. 

The  belt  of  the  Portage  rocks  on  the  northwest  side 
of  Jacks  Mountain  anticlinal  is  nearly  2,000  feet  broad 
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along  tlie  section  line,  or,  in  other  words,  the  horizon  be- 
tween the  Portage  and  G-enesee  is  about  2,000  feet  east  of 
Benj.  Wollard’s  house.  The  di]3  of  the  formation  ranges 
from  39°  at  the  toj),  to  45°  in  the  centre,  and  68°  at  the  bot- 
tom. The  Portage  belt  to  the  southeast  of  the  anticlinal  is 
about  1,800  feet  broad.  The  bottom  horizon  passes  directly 
to  the  west  of  M.  Grisinger’s  house,  and  the  top  or  that 
separating  the  Portage  from  the  Chemung,  1800  feet  to  the 
east  of  Grisinger’s.  The  average  dip  of  the  strata  in  this 
belt  is  56°,  south  65°  east. 

The  peculiar  course  of  Sideling  Hill  creek  as  it  flows  around 
Jacks  Mountain  anticlinal  is  worthy  of  attention,  as  it  has 
not  been  determined  by  chance.  The  creek,  from  Hew 
Grenada,  breaks  through  Sideling  Hill  gap  and  crosses  the 
formations  to  the  top  of  the  Portage  shales,  with  a course 
very  nearly  in  the  actual  direction  of  the  dip.  As  soon 
as  it  cuts  its  way  into  the  Portage  belt,  it  turns  very  nearly 
a right  angle,  flowing  in  a general  course  parallel  with  tiie 
strike  of  the  rocks,  north  20°  to  26°  east,  for  about  a mile ; 
its  bed  in  that  distance  laying  very  nearly  over  the  middle 
Portage  measures.  To  the  southeast  of  D.  F.  Stevens’  house 
the  creek  makes  a sudden  bend  to  the  right,  and  flows  due 
east  to  the  centre  of  the  anticlinal,  where  it  is  deflected  to 
the  southeast,  and  flows  over  the  Portage  rocks  until  it 
enters  the  bottom  of  the  Chemung,  f of  a mile  south  of 
where  it  crossed  the  horizon  between  the  Genesee  slate  and 
the  Portage.  It  would  seem  as  if  the  Portage  offered  a 
barrier  through  which  the  creek  was  unable  to  cut  until 
after  it  had  made  several  unsuccessful  attempts  ; and  the 
very  point  where  it  finally  succeeds  seems  to  have  been 
determined  by  a depression  in  the  declining  axis  of  the 
Jacks  Mountain  anticlinal. 

A careful  study  of  the  section  of  the  Portage  rocks  par- 
tially reveals  the  cause  of  this  peculiar  form  of  erosion.  The 
strata  have  the  same  general  character  throughout  the 
series ; they  consist  of  extremely  argillaceous  compact 
shales,  alternating  with  sandstones  in  comj)aratively  thin 
beds.  The  name  of  mud  rocks,  given  them  in  some  locali- 
ties, does  not  seem  to  be  inconsistent  with  their  character 
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here.  The  rocks  have  no  definite  lines  of  fracture  or  cleav- 
age, and  do  not  break  into  distinct  rhonibohedral  forms  as 
the  layers  above  them.  There  is  nothing  in  the  structure 
of  the  rocks  to  give  direction  to  the  streams  along  the  dip. 

The  Genesee  slate  outcrops  directly  on  each  side  of  the  an- 
ticlinal ; the  two  ranges  unite  inside  of  the  U formed  by  the 
creek,  within  the  limits  of  the  map.  The  slate  to  the 
west  of  the  anticlinal  dips  68°,  north  70°  west,  and  that  to 
the  east  of  the  flexure  50  to  55°,  south  60°  east.  The  anti- 
clinal is  exjiosed  on  the  north  bank  of  the  creek,  about  800 
feet  north  of  William  Shue’s  house,  and  is  formed  of  the 
upper  part  of  the  Hamilton  sandstone. 

The  Chemung  on  the  southeastern  side  of  the  anticlinal 
occupies  a narrower  belt  than  on  the  northwestern  side. 
The  top  of  the  Chemung  crosses  the  section  line  about  600 
feet  east  of  the  road  leading  from  Dublin  Mills  to  Three 
Springs.  The  dip  of  the  strata  for  two  thirds  of  the  distance 
from  the  bottom  of  the  Chemung  is  55°,  south  60°  east,  while 
the  dips  of  the  remaining  third  range  from  55°  to  46°  to 
42°± 

The  Catskill  red  sandstone  No.  IX  occujiies  the  centre  of 
the  Aughwick  basin,  the  belt  having  a breadth  of  nine 
thousand  nine  hundred  feet,  or  about  a mile  and  three 
quarters.  The  Aughwick  basin,  where  the  section  cuts  it, 
contains  2,100  feet  of  the  Catskill  rocks.  The  geological 
position  of  the  bottom  of  the  Pocono  sandstone  approaches 
within  500  feet  the  present  surface  of  erosion  to  the  north- 
east of  Joseph  Waters’  house. 

The  bottom  of  the  Catskill  on  the  western  side  of  the 
basin  dips  38°,  south  65°  east,  and  on  the  eastern  side  48°, 
north  65°  west.  The  two  sides  of  the  basin  are  very  nearly 
symmetrical.  The  horizon  between  the  Chemung  and  Cats- 
kill on  the  eastern  side  of  the  basin  passes  between  James 
Wibles  and  T.  Everhart’s  house. 

The  division  lines  between  the  bottom  of  the  Catskill  and 
the  bottom  of  the  Hamilton  sandstone  on  ihe  eastern  side 
of  the  basin  were  not  absolutely  located  on  the  ground,  but 
were  geometrically  determined  by  getting  good  reliable  dips 
between  these  two  limits,  and  assuming  the  thicknesses  to 
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be  tlie  same  as  ou  tlie  other  ranges.  The  dips  range  from 
47°  as  a minimum  to  51°  as  a maximum,  and  in  a direction 
north  65°  west.  The  ridge  upon  the  summit  of  which  is  S. 
Taylor’ s house  is  formed  by  the  Chemung  rocks  ; it  is  some- 
times known  locally  as  Clear  Ridge. 

Silent  Hill  creek,  which  empties  into  the  great  Aughwick 
just  to  the  north  of  its  turn,  rises  in  the  Portage  measures 
and  cuts  through  the  Genesee  slate  and  Hamilton  sand- 
stone. 

The  top  of  the  Marcellus  shale  is  just  to  the  east  of  the 
mouth  of  Silent  Hill  creek.  The  bottom  of  the  same  forma- 
tion passes  through  Charlten’s  hems’  place.  If  the  general 
dip  of  the  rocks  above  and  below  the  Marcellus  shale 
continued  throughout  this  formation,  the  Marcellus  itself 
would  approximate  3,000  feet.  But  the  thickness  of  these 
shales  at  Orbisonia,  and  in  the  E.  B.  T.  R.  R.  section  was 
less  than  900  feet.  It  is  hardly  possible,  since  the  thick- 
ness of  the  other  formations  remains  so  constant,  for  it  to 
have  thickened  to  3,000  feet  in  the  distance  between  the 
Railroad  and  Sideling  Hill  creek  sections. 

Although  in  the  rapid  examination  of  this  portion  of 
the  section  no  reliable  dips  were  obtained,  yet  there  are 
evidences  to  support  the  method  of  construction  which  has 
been  adopted.  The  structure  adopted,  shotving  an  anticlinal 
and  synclinal,  is  undoubtedly  correct,  although  the  exact 
]30sition  of  the  horizons  are  purely  hypothetical  for  want 
of  reliable  dijos. 

On  the  south  bank  of  the  Little  Aughwick  creek,  to  the 
southwest  of  J.  B.  Linn’s  house,  there  is  an  exposure  of 
Marcellus  shale  presenting  a perj)endicular  wall,  about  10 
feet  high  and  300  feet  long,  which  is  very  near  the  centre  of 
the  synclinal.  The  shale  shows  evidence  of  having  been 
subjected  to  great  joressure  ; it  readily  breaks  into  long 
lingers  and  into  a sort  of  concretionary  masses  stained  on  the 
surface  with  bituminous  matter.  The  lines  of  stratification 
are  almost  entirely  obliterated. 

The  maximum  dip  along  the  section  line  is  68°  at  the 
bottom  of  the  Portage  to  the  northwest  of  the  anticlinal. 
The  minimum  dips  are  in  the  Aughwick  basin. 
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The  resultant  dip  of  the  rocks,  or  the  dip  which  they 
would  have  did  they  aU  dip  in  the  same  direction,  would 
be  28°  20',  which  is  6°  less  than  in  the  Railroad  section.  As 
each  section  extends  about  the  same  distance  into  the  Broad 
Top  synclinal,  where  the  strata  are  very  flat,  this  decrease  in 
the  resultant  dip  by  6°  shows  an  absolute  flattening  of  the 
measures  to  the  south-west.  The  general  structure  of  the 
section  is  similar  to  that  of  the  E.  B.  T.  R.  R.  section.  The 
most  striking  difference  between  the  two  is  the  existence  of 
an  anticlinal  and  synclinal  at  the  southeastern  end  of  the 
Sideling  Hill  creek  section. 

Faults. 

RoekMll  Gap  Fault.  In  1874,  Mr.  Cassimer  Constable, 
former  superintendent  of  the  Rockhill  Iron  and  Coal  Com- 
pany, found  that  by  extending  the  line  of  the  gangway 
of  the  south  fossil  ore  mine  (No.  3)  across  Rockhill  gap,  a 
distance  of  about  650  feet,  to  the  north  gangway  (No.  2) 
there  was  an  offset  or  fault  in  the  strike  of  the  ore  bed  of 
94=hfeet ; the  north  gangway  being  to  the  east  of  the  pro- 
longation of  the  course  of  the  south  gangway. 

From  measurements  which  I made  in  April,  1875,  I came 
to  the  conclusion  that  it  was  impossible  to  determine  the 
exact  amount  of  the  fault,  because  the  strike  on  the  two 
sides  of  the  gap  was  not  the  same.  It  may  safely  be  stated, 
however,  to  be  something  between  90  and  100  feet. 

Mr.  Constable  asserted  that  before  the  construction  of  a 
dam  in  Blacklog  creek  by  which  the  Medina  formations 
exposed  in  its  bed  were  covered,  he  was  able  to  walk  along 
the  line  of  fault,  from  the  division  between  the  Medina  red 
and  white  sandstone  on  the  north  bank,  94  feet,  west,  to  the 
corresponding  line  of  division  on  the  south  bank. 

Minor  faults  occur  in  the  measures  on  both  sides  of  the 
gap,  and  are  described  at  length  in  report  F,  page  133.  They 
have  been  crossed  in  the  gangways  which  have  been  driven 
both  north  and  south  in  the  fossil  vein.  The  ore  bed  is 
thrown  at  one  time  to  the  east,  and  at  another  time  to  the 
west,  although  it  seems  to  be  thrown  more  frequently  to  the 
east,  or  into  the  foot  wall  on  the  north  side  and  to  the  west, 
12  F. 
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or  into  the  hanging  wall  on  the  south  side,  which,  it  will  be 
noticed,  is  the  direction  of  the  major  fault.  According  to 
Mr.  Constable,  the  face  of  the  minor  faults  dip  at  about  an 
angle  of  30°  towards  the  north  east. 

The  major  fault  cannot  be  accounted  for  by  the  continua- 
tion of  the  minor  faults  across  the  creek  between  the  fossil 
ore  openings.  If  we  prolong  the  general  course  of  the  ore 
bed  both  ways  across  the  gap  the  lines  will  not  intersect, 
showing  conclusively  that  a greater  fault  than  any  which 
have  been  encountered  in  the  mine  gangways  must  exist 
between  the  mines  on  opposite  sides  of  the  creek. 

The  character  of  the  gaj3  itself  indicates  the  existence  of 
a fault.  Instead  of  the  creek  through  the  gap  assuming 
the  shape  that  we  find  those  having  through  Logan  Gap, 
Schuylkill  Gap,  &c.,  we  find  its  bed  at  right  angles  to  the 
general  direction  of  the  mountain  crest,  undoubtedly  along 
the  line  of  fault.  The  fault  does  not  extend  further  east 
than  the  division  line  between  the  Oneida  red  and  Oneida 
gray  formations  ; for  the  position  of  this  dividing  horizon 
is  determined  on  either  side  of  the  gap  independently,  was 
found  to  be  in  the  same  line. 

By  a careful  study  of  the  structure  of  Blacklog  Mountain 
on  both  sides  of  the  gap  I am  led  to  believe  that  the  upj)er 
limit  of  the  fault  would  be  marked  by  a plane  peri3endicular 
to  the  plane  of  dip  and  passing  through  the  horizon  between 
the  Oneida  red  and  gray  formations  at  water  level.  If  a 
line  should  be  drawn,  on  Orbisonia  section  No.  1 through 
this  point  and  perpendicular  to  the  dip,  which  is  78°,  it 
would  be  the  vertical  trace  of  the  plane  marking  the  upper 
limit  of  the  fault. 

This  view  seems  to  be  confirmed  by  the  character  of  the 
faces  of  the  gap.  Unlike  the  course  of  the  creek  at  its  present 
level  they  are  S shaped,  showing  that  when  the  creek  bed 
was  at  the  higher  levels  where  the  fault  was  inappreciable, 
it  was  guided  in  its  course  by  the  common  rules  of  erosion 
which  govern  the  formation  of  gaps  in  mountains  of  No. 

*Note. — Properly  speaking,  this  upper  limit  of  the  fault  would  not  be  a 
plane,  but  a warped  surface,  because  the  dip  to  which  this  surface  is  perpen- 
dicular is  constantly  changing. 
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lY,  and  did  not  have  its  course  determined  by  the  line  of 
fault,  which,  as  a simple  construction  will  show,  was  much 
smaller  at  the  higher  levels. 

These  faults  could  be  produced  by  any  force  or  forces 
which  would  have  a tendency  to  push  the  mountain,  north 
of  the  gap,  to  the  east,  and  south  of  the  gap  to  the  west. 
If  we  draw  a line  on  the  map  (plate  2)  through  Rockhill 
Gap  at  right  angles  to  the  direction  of  the  mountain,  we  find 
that  the  greatest  point  of  elevation  of  the  Blackleg  Valley 
anticlinal  is  to  the  south  of  it,  and  that  the  Blue  Ridge  anti- 
clinal sinks  more  rapidly  directly  in  front  of  the  gap,  and 
to  the  south  of  the  line,  than  it  does  to  the  north  of  the  line. 

In  the  breadth  of  Blackleg  Valley  opposite  the  gap,  and 
in  the  duplication  of  its  anticlinal  axis,  mentioned  else- 
where, we  find  evidences  of  a tendency  to  push  the  moun- 
tain south  of  the  gap  to  the  west. 

The  force  which  the  Blue  Ridge  anticlinal  exerted  to  re- 
sist any  force  in  a westward  direction  being  very  much 
weakened  by  the  rapid  subsidence  of  the  anticlinal,  the  re- 
sult was  the  shoving  of  the  mountain  and  adjoining  strata 
south  of  the  gap  to  the  west,  producing  thereby  the  Rock- 
hill  fault.  If  the  change  in  the  subsidence  and  elevation 
of  the  anticlinals  on  either  side  of  the  mountain  had  been  a 
gradual,  instead  of  a rapid  change,  the  effect  should  have 
been  merely  to  bend  the  strike  of  the  strata  into  a gentle 
curve,  rather  than  to  produce  a sharp  break  along  the  line 
of  the  dip,  which  is  the  general  direction  of  the  present 
fault.  The  fault  does  not  extend  further  west  than  the  axis 
of  the  synclinal  in  the  Water-lime  measures  shown  in  the 
Orbisonia  section.  It  is  reasonable  to  suppose  that  the 
measures  directly  south  of  the  fault  and  near  the  axis  of 
this  synclinal  would  be  very  much  broken  and  contorted  ; 
and  we  find  them  so  in  the  Furnace  Water-lime  quarry. 

Three  Springs  Fault.  This  fault  shows  in  the  Silurian 
and  Devonian  rocks  from  the  Clinton  shales  No.  V,  to  the 
Portage  shales  No.  VIII,  inclusive,  on  the  eastern  side  of 
Jacks  Mountain  directly  north  of  Three  Springs  in  Clay 
township. 

The  fault  was  first  detected  by  Mr.  Billin  in  mapping  the 


180  F.  KEPOET  OF  PEOGEESS.  C.  A.  ASHBUENEE,  1876. 

topography  of  the  Oriskany  and  Hamilton  ridges  to  the 
east  of  Mr.  R.  L.  Green’ s house.  It  was  found  that  there 
was  a break  in  the  topographical  features  to  the  H.  E.  and 
S.  W.  of  Green’s.  After  carefully  tracing  the  outcrop  of  the 
Marcellus  iron  ore  bed  from  Fleck’s  bank  southwest  to 
Three  Springs,  I found  that  in  the  gap  at  Green’ s the  outcrop 
stopiDed  abruptly  about  a thousand  feet  east  of  liis  house, 
and  continued  on,  to  the  southwest,  from  a point  1,400  feet 
(a  little  north  of  west)  from  the  point  at  which  it  stopped 
coming  from  the  northeast ; this  fact  plainly  showed  the 
existence  of  a fault,  Avhich,  by  a study  of  the  outcrop  of  the 
formations  directly  above  and  below  the  ore  bed,  proved  to 
extend  from  the  Portage  rocks  down  into  the  Clinton  shales, 
ending  probal^ly  before  reaching  the  outcrop  of  the  Medina 
sandstone. 

The  line  of  tlie  fault,  or  the  intersection  of  the  iDlane  of 
the  fault  with  the  surface  of  erosion,  extends  from  the  out- 
crop of  the  upper  part  of  the  Portage  at  the  foot  of  Coaling 
ridge,  600  feet  east  of  the  Aughwick  creek,  and  2,800  feet 
south  west  of  the  railroad  bridge  at  Price’s  siding,  in  a 
direction  north  86^°  west  for  2.37  miles,  to  a point  on  the 
county  road  five  eighths  of  a mile  (.62  miles)  north  west  of 
Tliree  Springs  station,  ending  in  the  lower  Clinton  olive 
shales. 

The  greatest  break  in  the  outcroiD  of  any  of  the  forma- 
tions occurs  in  the  gap  east  of  Green’s,  where  the  Marcellus 
ore  bed  is  thrown  1,400  feet,  to  the  west,  on  the  south  side 
of  the  fault  plane.  The  vertical  throw  in  the  gap  is  betw^een 
1,000  and  1,100  feet.  This  is  the  maximum  veriical  dis- 
placement, and  is  situated  a little  to  the  west  of  the  center 
of  the  line  of  fault.  The  amount  of  displacement  at  the 
surface  diminishes  of  course  to  the  east  and  west  from 
this  point.  The  horizontal  break  in  the  outcrop  of  the 
Clinton  fossil  ore  bed,  half  a mile  to  the  west  of  Green’s 
house,  is  300  feet,  more  or  less. 

'Phe  outcrops  of  the  formations  on  each  side  of  the  fault 
are  shoAvn  on  the  accompanying  geological  map  of  a belt  of 
country  along  the  railroad.  The  horizon  seiDarating  the 
Portage  from  the  Chemung  on  the  west  side  of  Coaling 


Longitudinal  Section  of  Jacks  Mountain  midway  between  Three  Springs  and  Saltillo 
showing  the  subsidence  of  the  Anticlinal  at  the  end  of  the  Mountain. hyams.  A Ashburner. 
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ridge  and  that  separating  the  Medina  from  the  Clinton 
are  found  to  be  continuous,  while  the  intermediate  horizon 
lines  are  broken  at  the  line  of  fault. 

The  fault  is  caused  by  the  subsidence  of  the  Jacks  Moun- 
tain anticlinal.  This  anticlinal  has  its  maximum  subsidence 
to  the  west  of  the  fault,  as  may  be  seen  by  the  accompanying 
longitudinal  section  of  the  mountain.  In  3,500  feet  south 
of  the  point  where  the  railroad  section  cuts  the  anticlinal 
the  subsidence  is  9f°,  while  in  the  next  3,200  feet  south,  the 
subsidence  is  over  34°,  showing  an  increase  of  nearly  25°. 
In  the  remaining  distance  of  1,800  feet  to  the  outcrop  of  the 
Clinton  fossil  ore  bed  the  subsidence  diminishes  to  14°, 
more  or  less. 

The  distance  between  the  railroad  section  and  the  outcrop 
of  the  fossil  ore  is  8,500  feet. 

As  the  anticlinal  declines,  the  outcrop  lines  of  course 
converge  toward  the  axis  in  the  direction  of  subsidence. 

If  the  force  which  tended  to  depress  the  flexure  south- 
ward or  elevate  it  northward  had  been  exerted  constantly 
and  gradually,  there  probably  would  not  have  occurred  any 
sharxD  break  in  the  strata,  on  either  side  of  the  anticlinal,  of 
sufficient  magnitude  to  be  detected  bv  surface  observation. 
On  the  other  hand,  if  the  action  was  paroxysmal,  a break 
would  naturally  occur  in  the  strata  opposite  the  point  of 
greatest  subsidence,  resulting  in  a downthrow  on  that  side 
of  the  fault,  in  the  direction  of  subsidence.  This  has  un 
doubtedly  been  the  case  with  the  Three  Springs  fault.  From 
the  straightness  of  the  line  of  fault  and  the  sharpness  of 
the  break,  as  evidenced  by  the  fact  that  the  strata  are  but 
slightly  broken  and  twisted  on  either  side  of  the  jilane  of 
fault,  the  force  which  produced  the  throw  was  xirobably  a 
paroxysmal  one.* 


*It  is  impossible  to  determine  whether  the  fault  is  an  uplift  or  downthrow. 
If  the  strata  in  the  process  of  plication  from  their  original  horizontal  position 
were  being  depressed  at  the  time  the  fault  occurred,  then  Ave  would  naturally 
imagine  it  a downthrow  on  the  south  side  of  tlie  fault  plane,  but  if,  on  the  con- 
trary, the  rocks  were  in  the  process  of  elevation,  tlien  the  fault  would  be  the 
result  of  an  uplift  on  the  north  side. 

The  strata  in  which  the  fault  occurs  being  over  8,000  feet  below  tho  coal 
measures,  which,  at  one  time,  covered  the  entire  area  now  marked  l)y  .lacks 
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The  influence  of  the  fault  on  the  topography,  as  seen  by 
the  raih’oad  map,  is  very  marked,  and  irresiDective  of  the 
geological  structure  would  indicate  the  presence  of  a break 
in  the  strata.  It  will  be  observed  that  the  western  side  of 
Coaling  ridge  is  regular  in  its  slopes  south  of  the  line  of 
the  railroad  section.  The  dip  of  the  Chemung  here  is  14° 
S.  E.,  and  there  is  nothing  to  show  that  the  strata  are 
broken  by  the  fault.  The  fault  has  been  thought  to  end 
COO  feet  east  of  the  Aughwick  creek. 

The  railroad  crosses  the  line  of  fault  3,600  feet  south  of 
Price’s  siding,  and  follows  it  in  a gap  cut  through  the 
Portage  for  more  than  a quarter  of  a mile  to  the  west.  Here 
the  railroad  curves  to  the  south,  taking  a course  very  nearly 
parallel  to  the  direction  of  the  tangent  at  Price’s  siding. 
The  position  of  this  Portage  gap  has  undoubtedly  been 
determined  by  the  fault  plane.  Directly  to  the  west  of  the 
gap  lies  a nearly  circular  hill,  the  greater  part  of  the  crest 
of  which  is  formed  by  the  Hamilton  sandstone.  The  north 
western  part  of  the  crest  is  formed  by  Marcellus  shale. 
Considerable  difficulty  was  experienced  at  first  in  locating 
the  exact  position  of  the  fault  on  account  of  this  hill,  for  it 
was  thought  hardly  possible  that  the  fault  could  pass 
through  the  hill  without  having  a more  marked  influence 
on  its  topography. 

The  Genesee  slates  to  the  east  of  the  hill  and  north  of  the 
fault  abutt  against  the  Portage  shale  to  the  south  of  the  fault; 
while  to  the  west  of  the  hill  the  Oriskany  sandstone  butts 
against  the  lower  part  of  the  Hamilton  sandstone.  These 
facts  established  the  undoubted  jDosition  of  the  fault  through 
the  hill.  There  are  three  gaps  in  the  vicinity  of  the  fault, 

Mountain,  and  these  overlying  Carboniferous  and  Devonian  rocks  having  only 
l)een  removed  through  erosion,  tliere  is  some  reason  to  believe  that  the  force 
or  forces  vdiich  produced  the  plications  of  the  district  were  rather  of  upthrust 
along  Jacks  Mountain  anticlinal  than  of  downthrust  in  tlie  Broad  Top  or 
Aughwick  synclinals.  If  the  fault  was  produced  at  this  time,  then  it  is  prob- 
ably an  uplift.  We  have  no  guarantee  that  the  faulting  took  place  during  the 
time  of  original  plication,  it  may  have  only  been  produced  long  after  the  ero- 
sion of  the  upper  measures  had  commenced,  and  during  a time  when  there 
was  still  crust  movement  going  on.  The  break  may  have  happened  during  a 
secondary  oscillation,  when  after  the  anticlinal  had  been  elevated  it  was  being 
depressed,  and  in  this  latter  case  we  would  consider  the  fault  a downthrow. 
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and  ivdtli  the  exception  of  the  Portage  gap  spoken  of  above, 
they  cross  the  fault  obliquely,  a feature  which  is  quite  dis- 
tinctive of  the  Three  Siirings  fault  when  compared  -with  the 
fault  in  Rockhill  gap.  Plate  XVIII  is  an  isometric  pro- 
jection of  the  topography  in  the  vicinity  of  the  Three  Springs 
fault,  showing  the  direction  and  amount  of  throw  along  the 
plane  of  fault. 

On  account  of  the  structure  and  the  position  of  the  plane 
of  fault  relatively  to  the  dip  and  strike  of  the  rock,  con- 
siderable difficulty  was  experienced  in  attempting  to  repre- 
sent graphically  this  interesting  case  of  structural  geology. 
The  isometric  projection  does  not  show  the  structure  as 
perfectly  at  first  sight  as  was  hoped.  The  present  illustra- 
tion is  the  result  of  much  study  and  experimentation,  and 
I place  it  before  the  student  as  the  best  representation  I 
could  design. 

The  structure  is  not  shown  on  the  plane  of  fault  D,D',  D" 
on  account  of  the  confusion  which  was  found  to  result 
in  attempting  to  represent  on  the  same  plane  the  structure 
of  both  sides  of  the  fault  at  the  same  time.  I have  therefore 
represented  it  on  two  planes  800  feet  apart,  one  north  of  the 
fault  (X,  X',  X",  X^'O  and  the  other  south  of  it  (Y,  Y', 
Y",  Y'"). 

BB'  shows  the  break  in  the  outcrop  of  the  Marcellus  ore 
bed,  CC'  the  break  in  the  Clinton  fossil  ore  bed  and  AA' 
the  break  in  the  hoiizon  between  the  Genesee  slate  and 
Portage  shale. 
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Chaptee  IV. 

Section  across  Southern  Huntingdon  County. 

Tlie  following  general  vertical  section  of  Lower  Carbon- 
iferous, Devonian,  Silurian,  and  Siluro-Cambrian  forma- 
tions, with  their  subdivisions,  groups  and  individual  beds, 
represents  a total  thickness  of  about  18,400  feet : 

Lower  Carboniferous: 


Lower  coal  measures, 

XIII. 

256'  I 

Pottsville  conglomerate, 

XII. 

280' 

• 3,769' 

Mauch  Chunk  red  shale, 

XI. 

1,100' 

Pocono  grey  sandstone, 

X. 

2,133' 

Devonian : 

Catskill  red  sandstone, 

IX. 

2,680' 

Chemung,  Portage,  Hamilton,  Up- 

■ 8,033' 

per  Helderberg, 

VIII. 

5,295' 

Oriskany  sandstone, 

VII. 

00 

Silurian : 

Lower  Helderberg,  limestone,  <fee.,  . 

VI. 

1,182' 

Clinton  red  shale, 

V. 

1,145' 

4,225'* 

Medina  and  Oneida  sandstones,  . . 

IV. 

1,898' 

Siluro-Cambrian : 

Hudson  River  and  Utica  slates,  . . 

III. 

1,870' 

■ 2,370'-f 

Trenton  limestone,  

II. 

500'-f 

Total,  measured  and  estimated,  . 

18,397' 

The  thicknesses  assigned  to  the  divisions  and  subdivi- 
sions of  the  Section  were  obtained  partly  by  direct  measure- 
ment of  single  outcrops,  or  series  of  outcroiDS, — partly  by 
geometrical  construction  along  one  line,  by  means  of  occa- 
sional, but  neighboring  outcrops, — and  partly  by  construc- 
tion on  one  or  more  lines  of  observation. 

The  planes  or  horizons  between  the  groups  and  formations 
of  the  Section  are  in  some  cases  arbitrarily  assumed,  not 
being  based  exclusively  either  upon  lithological  or  palseon- 
tological  grounds,  as  the  descriptive  text  of  the  section  shows. 

* In  this  summation  the  Clinton  ore  rocks  are  taken  to  be  53'  thick  as  meas- 
ured at  Orbisonia. 
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In  a number  of  instances  the  division  or  subdivision  line  has 
been  necessarily  drawn  at  the  end  of  an  exposure,  or  at  a 
sudden  break  in,  or  change  of,  the  topogi’aphy. 

The  section  must  therefore  not  be  considered  a final  state- 
ment. Many  of  its  lacunae  will  no  doubt  be  filled  up  by 
future  explorers,  and  some  of  its  zero  points  may  have  to 
be  shifted. 

The  original  numbering  of  the  Palaeozoic  formations  from 
I to  XIII  has  been  retained,  as  the  numbers  stand  in  the 
third  and  subsequent  annual  reports  of  the  First  Geological 
Survey  (1836-1841).  The  names  given  to  the  formations  in 
the  Final  Report  of  1858,  Serai,  Uinbral,  Vespertine,,  &c., 
are  added  for  comparison,  in  the  body  of  the  section. 

The  top  of  the  section  is  assumed  at  the  horizon  of  the 
Mahoning  Sandstone  (the  base  of  the  Barren  Coal  Measures) 
at  Broad  Top  City,  where  it  forms  the  surface,  riding  over 
the  principal  anticlinal  of  the  coal  field.  Higher  rocks  out- 
crop along  Shoup’s  run.  Six  Mile  run,  and  Sandy  run,  three 
streams  descending  westward  to  the  Juniata  river,  but  their 
measurements  must  be  reserved  for  a future  report.  In 
Round  Top,  south  of  Six  Mile  run,  the  highest  point  in  the 
Broad  Top  region,  nearly  1,000  feet  of  coal  measures  over- 
lie  the  Mahoning  Sandstone. 

XIII.  Carboniferous. 

Lower  Productive  Coal  Measures. 


Alleghany  River  Series. 


o . 

<D  3 

g'S 

Description  of  Formation. 

Thickness. 

Total  from 
bottom. 

Feet. 

Feet. 

267 

Mahoning  sandstone,  (“Top  Rock”  of  the  Broad 
Top  miners.)  A white  conglomerate  sandstone, 
in  two  divisions,  between  which  lie  softer  shaly 
sands  and  shales,  containing  a thin  coal  bed. 

90. 

256.3 

266 

Sandstone  and  shale,  containinga  small  bed  of  coal, 
(coal  E,  Upper  Freeport?)  a short  distance  be- 
low the  bottom  of  the  Mahoning  sandstone. 
Lower  part,  directly  over  coal  D,  a hard  and 
rather  massive  black  slate, 

45. 

166.3 
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265 

264 

263 

262 

261 

260 


259 

258 

257 

256 


255 

254 

253 

252 

251 


Coal  bed  D,  worked  in  the  Robertsdale  “ Mine 


C,”  and  divided  thus: — 

Top  bench,  coal, 2'  1"  ' 

Black  iisile  slate  containing  seams  of  coal, 
varying  in  thickness  from  I"  to  i'',  . . 0'  4" 

Middle  bench  coal, 0'  2"  [■ 


Slate  containing  a stratum  of  sandstone 

about  the  center 2'  1" 

Bottom  bench  coal,  3'  1"  , 

Sandstone  and  shale ; the  lower  part  being  com- 
posed of  black  slate, 

Coal  bed  C,  worked  in  the  Robertsdale  “Mine 
B,”  and  divided  thus: — 

Top  bench  coal, 1'  6"  i 

Hard  greyish  black  slate,  of  variable  thick-  [ 


ness, 0'  4' 

Bottom  bench  coal,  2'  0" 


Fire  clay  floor,  thickness  unknown. 

Sandstone,  shale  and  slate, 

Coal  bed  B,  worked  in  the  Robertsdale  “Mine 
A,”  and  divided  as  follows: — 

Top  bench  coal, V G"  ) 

Rock  and  Are  clay  parting, 1'  4“  > 

Bottom  bench  coal,  1'  10''  ; 

Sandy,  white,  fire  clay,  probably,  .... 

Sandstone  and  shale, 

Coal  bed  A,  underlaid  by  a carbonaceous  black 
fire  clay,  locallj^  called  “black  gravel,” 


7.9 


50. 


3.10 


18. 


4.8 

2. 

33. 


2. 


121.3 


113.6 


63.6 

59.8 

41.8 

3.7 

35. 

2.0 


Notes  of  localities. — Nos.  267,  266,  260,  256  and  252  were 
studied  at  Robertsdale,  in  the  Trough  Creek  coal  basin. 
Carbon  township,  Huntingdon  county. — Nos.  265  to  261,  in 
a measured  section  about  400'  from  the  mouth  of  Mine  C‘. — 
Nos.  259,  258,  257,  measured  about  200'  from  the  mouth  of 
Mine  — Nos.  255,  254,  253,  were  measured  by  Mr.  Wm. 

Foster  in  Mine  A,  and  No.  251  is  from  Mr.  Foster’s  report 
of  the  Monkey  Drift. 

The  Mahoning  Sandstone,  No.  267  of  the  section,  caps  the 
hill  to  the  north-west  of  Robertsdale  in  the  East  Broad  Top 
or  Big  Trough  Creek  Coal  Basin,  where  the  top  of  the  section 
ends.  A thickness  of  90  feet  is  here  given,  although  a por- 
tion of  it  may  have  been  eroded  from  the  surface  of  the  hill. 

The  coal  measures  beneath  it  (Nos.  286  to  251  inclusive), 
are  166  feet  thick  and  consist  of  shales,  slates,  and  sand- 
stones, containing  3 workable  seams  of  coal  (2  benches  each). 
On  account  of  a number  of  rolls  in  the  strata  and  the  vary- 
ing dip  of  the  rocks  at  Robertsdale,  where  the  coals  have 
been  most  extensively  develojied,  and  for  the  want  of  a sys- 
tem of  levels  throughout  the  workings  on  the  coal  seams. 
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it  was  impossible,  mth  any  degree  of  certainty,  to  determine 
tlie  precise  intervals  between  the  several  coal  beds.  The  given 
thicknesses  between  the  coals  are  only  approximate,  and 
may  be  found  to  vary  as  much  as  10  feet,  although  the  total 
thiclLuess  of  the  series  is  probably  as  fair  an  estimate  as  can 
be  made.* 

The  Big  Trough  Creek  coal  basin  is  very  shallow,  and  its 
rocks  nearly  horizontal.  It  is  in  fact  a plateau  elevated  (^at 
Robertsdale)  1785'  above  ocean  level,  and  bordered  on  the 
west  by  an  anticlinal  ridge  to  the  east  of  Broad  Top  City 
Mountain  House  1997',  and  at  the  summit  between  Xew 
Granada  and  Robertsdale  2151'.  The  coal  terraces  are 
faintly  marked.  The  terrace  made  by  the  outcrop  of  the 
Mahoning  Sandstone  is  steeper  and  most  continuous.  Gentle 
rolls  in  the  floor  of  the  basin  which  swing  the  gangways 
out  of  course  are  scarcely  noticeable  at  the  surface.  Big 
Trough  Creek,  after  collecting  the  drainage  of  the  coal  held, 
east  of  the  anticlinal,  cuts  northward  down  through  the 
conglomerate  into  the  red  shale,  along  the  synclinal  where 
it  is  narrowed  by  steep  opposing  dips,  through  the  gorge  in 
Rocky  Ridge,  as  shown  upon  the  map. 

Of  the  three  workable  beds  of  coal  shown  in  the  section, 
only  two  (C  and  Bj  have  been  developed  to  any  great  ex- 
tent in  the  East  Broad  Top  basin,  at  the  Robertsdale  col- 
lieries of  the  Rockhill  Iron  and  Coal  Company,  and  the 
AUoway  openings  on  the  property  of  E.  L.  Anderson’s  heirs 
about  one  mile  distant  from  Robertsdale. 

Specimens  w^ere  selected  from  the  loioer  (specimen  310)  and 
upper  (310f)  henches  of  coal  bed  C,  in  different  parts  of  Mine 
B\  and  from  the  lower  (313  ) and  upper  (317)  benches  of  coal 
bed.  Z>,  in  different  parts  of  Mine  C\  The  following  results 

were  obtained  bv  Mr.  A.  S.  McCreath  in  the  laboratorv  of 

*■  «■ 

the  survey  at  Harrisburg ; the  specimens  being  sampled 
November  29.  1875,  and  analyzed  between  March  13  and 
February  23.  1876  : 

*This  part  of  the  section  -«ill  be  found  to  differ  slightly  from  that  published 
in  a paper  which  I read  before  the  Amer.  Phil.  Soc.,  Feb.  16,  1S77,  on  the 
“ Palaeozoic  Formations  in  Middle  Penna.”  From  recent  measurements  which 
have  been  made  the  above  section  is  more  correct. 

t See  catalogue  of  specimens  in  the  collection.  Chapter  VI  of  this  report. 
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f310) 

(312) 

(313) 

(317) 

AA^ater, 

.560 

.395 

.535 

.450 

Volatile  matter, 

16.002 

16.140 

15.910 

16.210 

Fixed  carbon, 

73.091 

72.942 

71.898 

70.601 

Sulphur, 

1.115 

2.483 

3.434 

4.170 

Ash, 

9.232 

8.040 

8.223 

8.569 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent., 

83.438 

83.465 

83.555 

83.340 

Color  of  ash, | 

Dirty 

Reddish 

Reddish 

Reddish 

gray. 

gray. 

gray. 

gray. 

Sulphur  left  in  coke, 

1.676 

2.428 

Sulphur,  per  cent,  in  coke,  . . . 

2.008 

2.905 

Iron,  per  cent,  in  coal, 

1.960 

2.828 

Sulphur  taken  up  by  iron,  . . . 
Sulphur  not  combined  with  iron. 

2.240 

3.232 

.243 

.202 

A series  of  analyses,  by  Mr.  J.  Blodgett  Britton,  of  Pliil- 
adelpliia,  are  added  for  comparison : 


(310) 

(312) 

(313) 

(317) 

Moisture,  

1.13 

.91 

1.58 

1.31 

Volatile  matter, 

15..56 

15.83 

14.30 

15.15 

Fixed  carbon, 

74.73 

72.99 

77.15 

75.71 

Ash, 

8.58 

10.27 

6.97 

7.83 

100.00 

100.00 

100.00 

100.00 

Colve,  from  raw  coal,  

83.31 

83.26 

84.12 

83.54 

Sulphur,  per  cent,  in  coke,  . . . 

.466 

1.974 

1.057 

1.438 

SupJhur  in  coal, 

.762 

2.431 

1.475 

2.416 

Very  different  amounts  of  fixed  car()on,  asli  and  sulplinr 
are  obtained  by  analysis  from  tlie  different  parts  of  both 
beds,  and  especially  of  the  npper  bed  (JD).  Judging  merely 
by  the  first  series  of  analyses  above  given,  f^ed  C Avould  be 
expected  to  furnish  the  best  commercial  coal ; judging 
merely  from  the  second  series  of  analyses  bed  D would  be 
preferred.  In  point  of  fact,  chemical  analysis  by  itself  is 
insnfncient  for  establishing  the  value  of  a coal  bed.  A bed 
is  to  be  judged  l)y  the  kind  of  coal  it  yields  as  years  go  by 
and  its  underground  works  extend  themselves.  In  1875 
the  coal  sent  down  from  the  colleries  on  bed  C (mine  B‘) 
Avas  the  favorite ; in  1877  bed  D (mine  C‘)  jArodnced  the 
better  coal.  Tlie  advance  of  the  galleries  has  altered  the 
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relative  commercial  value  of  the  beds,  so  that  it  is  practi- 
cally impossible  to  establish  the  value  of  a coal  bed  in  any 
mining  tract  in  the  Big  Trough  basin  by  a chemical  analysis 
alone. 

The  following  anabasis  of  specimens  (319%  319'’;  of  liocJi- 
liill  Furnace  (Orbisonia)  Belgian  Oren  CoJce  was  made  by 
Mr.  A.  S.  McCreath ; Xo.  319‘  of  mixed  coal  from  Mines 
B'  and  C%  and  No.  319”  of  coal  from  Mine  C'  alone : 


(319% 

(319% 

Water, 

.350 

.400 

Volatile  matter,  

.930 

.750  ' 

Fixed  carbon,  

86.136 

88.162  i 

Sulphur, 

1.824 

1.318  I 

Ash, 

10.760 

9.370  i 

100.000 

100.000  ^ 

Color  of  ash, 

Reddish  gray. 

Reddish  gray. 

The  following  analyses  of  coJce  made  in  the  Gob  let  oven, 
from  ivashed  coal,,  from  the  Kelly  seam,  on  the  west  side 
of  the  Broad  Top  coal  held,  was  made  by  Mr.  McCreath, 
for  comparison : 


Water, .150 

Volatile  matter, .780 

Fixed  carbon, 86.734 

Sulphur,  1.452 

Ash, 10.884 


100.000 

Color  of  ash, Reddish  gray. 

The  coal  of  the  East  Broad  Top  basin  does  not  contain 
as  high  a percentage  of  volatile  matter  as  might  be  desirable 
to  be  quickly  coked.  An  arrangement  which  has  been  made 
at  the  Rockhill  Furnaces  at  Orbisonia  (1875),  to  convey  some 
of  the  waste  gases  from  the  furnace  to  the  ovens  has  been 
found  to  work  well : the  inhux  of  the  gases  is  under  perfect 
control,  being  increased  or  diminished  according  to  the  heat 
required.  A specimen  of  coal  from  the  Alio  way  opening 
{in  bed  C)  in  the  East  Broad  Top  Basin,  about  one  mile  from 
Robertsdale  yielded  an  analysis  (David  McCreath) : 
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(321) 

Water, 250 

Volatile  matter, 14.510 

Fixed  carbon, 77.042 

Sulphur,  1.338 

Ash, 6.860 


100.000 

Coke,  per  cent.,  85,240 

Color  of  ash, Gray. 


The  analysis  is  of  a specimen  from  both  benches  of  the 
seam  mixed  together.  The  coal  at  this  opening  contains  4 
per  cent,  more  fixed  carbon,  1.5  per  cent,  less  volatile  mat- 
ter, .45  per  cent,  less  sulphur,  and  1.75  per  cent,  less  ash  than 
an  average  specimen  from  both  benches  of  the  same  seam 
at  Robertsdale.  This  difference  goes  to  prove  what  a local 
variation  there  may  be  in  the  chemical  constitution  of  a 
coal  bed  at  two  points  not  far  apart. 

Specimens  of  coal  taken  from  unidentified  beds  in  Rocky 
Ridge  Basin  yielded  on  analysis  (A.  S.  McCreath)  : 


(323) 

(324) 

(324a) 

Water, 

.390 

1.020 

.210 

Volatile  matter, 

18.165 

17.840 

17.540 

Fixed  carbon, 

75.421 

74.623 

67.154 

Sulphur, 

.994 

.797 

1.496 

Ash, 

5.030 

5.720 

13.600 

100.000 

100.000 

100.000 

Coke,  per  cent., 

Color  of  ash, 

81.445 

, 81.14 

82.25 

Cream. 

Cream. 

Eed’h  graJ^ 

323  Cnrfman  (Savage)  opening. 

324  Petriken  (Taylor)  opening. 

324u  Dougherty  opening. 

Sjiecimen  324a  was  collected  by  Mr.  John  Dougherty* 
from  the  opening  which  he  made  in  the  early  jiart  of  1877 
near  Wray’s  tunnel.  The  coal  was  taken  from  the  mine  in 
March,  1878,  and  analysed  about  April  6,  by  S.  S.  Hart- 
ranft.  Mr.  McCreath  reports  the  coal  to  be  of  a “deep  black 

* Judging  from  the  analysis  it  is  probable  Mr.  Dougherty  has  failed  to  obtain 
an  average  specimen  of  his  coal. 
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lustre,  rather  firm  and  compact.  It  carries  numerous  thin 
knife  edges  of  slate  ; also  bands  of  grayish  black  ashy  coal 
and  shows  considerable  pyrites  in  thin  scales.” 

The  Rocky  Ridge  coal  bed  of  the  Petriken  (Taylor) 
Dougherty  and  Curfman  (Savage)  openings  has  not  yet  been 
identified  with  any  of  the  beds  at  Robertsdale.  In  the 
Broad  Top  report  a section  will  be  given  to  show  the  relative 
position  of  the  bed  to  the  top  of  the  Conglomerate.  Merely 
judging  by  analysis  the  coal  is  quite  different.  It  is  less 
ashy  and  less  sulphurous,  which  might  or  might  not  be 
expected.  But  it  contains  more  gas,  which  Avould  be  sur- 
prising (in  view  of  the  fact  that  the  beds  are  much  uptilted 
in  Rocky  Ridge,  but  at  Robertsdale  lie  flat,)  were  the  ana- 
lytical difference  greater.  After  all  however  there  is  only 
two  per  cent  more  volatile  matter  in  the  Rocky  Ridge  coal 
than  in  the  Robertsdale  coal,  and  the  steep  dips  of  Rocky 
Ridge  are  produced  by  subordinate  rolls  in  the  great  syn- 
clinal of  Trough  Creek  Valley.  We  are  only  called  upon 
to  contrast  two  semi-bituminous  coals,  after  all ; and  not 
two  coals,  one  an  anthracite,  and  the  other  a high  gas  coal. 


XII. — Poitsville  Conglomerate."^  {Serai  Conglomerate^ 
of  the  Final  Rej>ort  of  1858.) 


Number  of 
stratum. 

Description  of  Formation. 

Thickness. 

Total  from 
bottom. 

Feet. 

Feet. 

250 

Upper  Member — Piedmont  sandstone : — . . . 

Top — White  and  reddish-white  and  gray,  flaggy 
sandstone  and  conglomerate. 

Middle — Conglomerate  heels  predominate ; pebbles 
larger,  but  irregularly  distributed ; false 
bedding  stronAy  marked. 

Bottom — Chiefly  thin-bedded  and  conglomeratic 
sandstone. 

160 

280 

249 

248 

Middle  Member — Mount  Savage  group : — . . . 

Sandstone  and  shale, 14' 

Mt.  Savaqe  coal  bed, 2' 

Fire  clay  floor  not  measured. 

40 

120 

*The  names  Pottsville  conglomerate,  Mauch  Chunk  red  shale  and  Pocono 
sandstone  have  been  substituted  by  the  State  Geologist  for  Serai.  Umbral  and 
Vesperiine,  XII,  XI  and  X to  make  the  geographical  nomenclature  harmon- 
ious and  to  indicate  the  localities  where  these  formations  are  in  force. 
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247 

246 


244 


Notes.  No.  XII  forms  tlie  mountain  rim  of  tire  Broad  Top 
Coal  Field,  on  all  sides,  and  tlie  synclinal  prongs  and  knobs 
which  project  from  it  northward  and  southward,  between  an- 
ticlinal coyes  or  short  ravines.  Rocky  Ridge  and  Wray’s 
Hill  make  the  longest  of  these  synclinal  spurs  and  the  sec- 
tion of  No.  XII,  above  given,  was  measured  both  near  the 
Wray's  Hill  RR.  tunnel,  in  Todd  township,  along  Wray’s 
Hil]  in  Carbon  townshij),  overlooking  the  Red  Shale  valley 
on  tlie  east,  and  facing  Sideling  Hill,  and  along  the  same 
hill  to  the  west  of  New  Grenada. 

Tlie  beds  of  conglomerate  do  not  seem  to  be  persistent. 
It  would  appear  as  if  a bed,  which  is  in  force  in  one  locality, 
featliers  out  from  a center  of  maximum  thickness  in  all  di- 
rections and  disappears  entirely,  while  an  upper  or  lower 
conglomerate  bed  has  its  minimum  thickness  at  the  very 
locality  where  the  other  is  at  its  thickest. 

Tlie  beds  of  the  middle  member  of  No.  XII  containing 
the  Mount  Savage  Coal  bed  resemble  the  Coal  Measures. 
The  coal  bed  (No.  248)  is  overlaid  by  sandstone  and  shale  No. 
249,  and  underlaid  by  massive  gray  sandstone  No.  247,  ex- 
hiliiting  false  bedding,  with  probably  a bed  of  fire  clay  be- 
tween the  sandstone  and  coal.  It  appears  in  many  places 
on  Wray’s  Hill  and  Rocky  Ridge ; but  there  was  only  one 
locality  (Rocky  Ridge,  at  the  west  end  of  Wray’s  Hill  tun- 
nel) where  its  thickness  could  be  determined,  and  it  was  im- 
possible on  account  of  water  in  the  opening  to  ascertain  the 
exact  nature  of  the  underlying  stratum. 

No.  246  at  the  bottom  of  the  middle  member  consists  of 


Gray  false-bedded  sandstone, 

17' 

Dark  gray  and  black  slate  and  slaty  SS.,  . . . 

7' 

Lower  Member — The  Conglomerate  prop 
Top — Hard  massive  gray  sandstone,  strata  frac- ' 
tured  in  a perpendicular  and  also  ob- 
lique direction  to  the  bedding,  surface 

Br : — 

80 

stained  and  coated  with  ferric  oxide 
and  manganic  oxide,  containing  im- 

f-lO' 

pressions  of  calamites,  lepidodendra 

1 leaves  and  sigillaria, 

Bottom — Top,  hard,  massive,  gray  and  white' 
SS.  and  cong.  Pebbles  large  and 

abundant  in  the  middle  part,  . . 
Bottom,  less  conglomerate,  the  sand- 
stone becoming  dark  gray  and  flag- 
gy,  and  containing  specks  of  mica,  ^ 

>70' 

POTTSVILLE  CONGLOMERATE. 


F.  193 


dark  gray  and  black  slate  and  slaty  sandstone  ; tlie  slate 
predominating.  A small  seam  of  coal  was  rejDorted  to  have 
been  found  in  the  black  slate,  but  it  is  a little  doubtful,  as 
no  traces  of  its  existence  could  be  found,  although  some 
parts  of  the  slate  itself  seem  to  be  slightly  carbonaceous. 
The  whole  member  is  quite  argillaceous  and  contains  a great 
deal  of  oxide  of  iron,  Avhich,  on  weathering,  renders  the  sur- 
faces of  the  strata  of  a dull  brown  color. 

No.  XII  which  at  Pottsville,  in  Schuylkill  county,  is  1,030 
feet  thick,  and  in  Clinton  county  on  the  West  Branch  of  the 
Susquehanna  river  only  25  feet  (although  this  may  rep- 
resent only  the  Piedmont  sandstone)  is  here  280  feet  thick, 
with  a coal  bed  in  its  midst.  But  it  grows  thicker  south- 
wards until  it  becomes  in  Virginia  1,200  feet  thick  with 
nine  distinct  coal  beds  shut  in  between  top  and  bottom  mas- 
sive conglomerates. 

Around  Broad  Toj)  its  massive  layers  produce  bold  escarp- 
ments facing  outward  and  overhanging  the  steep  sloj>es*  of 
Mauch  Chunk  Red  Shale,  No.  XI.  The  rim  of  the  coal  field 
thus  produced  is  several  hundred  feet  higher  than  the  sur- 
face of  the  basin,  towards  the  center  line  of  which  the  Con- 
glomerate dips  at  the  rate  of  3°  to  4°.  The  slope  of  the  surface 
is  somewhat  less,  giving  room  for  the  coming  in  first  of  Coal 
bed  A,  and  then  of  the  others  over  it.  The  structure  will 
be  understood  by  means  of  the  cross  sections  to  accompany 
the  Broad  Top  report ; and  the  map  of  the  Basin  Avith  its  sur- 
rounding red  shale  valley  and  long  projecting  ridges  north 
of  the  railroad  Avill  give  the  geographical  position  of  the 
sharp  synclinal  and  anticlinal  rolls  of  Long’s  Ridge,  Wray’s 
Hill  and  Rocky  Ridge,  the  crests  and  scarps  of  Avhich  are 
made  by  the  outcropping  Conglomerate  rocks  ; Long’s  Ridge 
being  capped  by  the  Conglomerate  proper,  and  the  Mt.  Sav- 
age coal  group  ; Avhile  an  intermediate,  third  and  lower  ridge 
of  the  upper  members  of  the  red  shale.  No.  XI,  intervenes 
betAveen  Long’s  Ridge  and  Rocky  Ridge. 

* The  average  angle  of  this  slope  is  about  25°. 
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The  Mount  Savage  Coal  Bed  of  Long’’  s Ridge.  This  geo- 
logically important  coal  bed  which  crops  out  along  the  hill- 
side in  many  places  to  the  Avest  of  Jacob  Long’s  house,  and 
which  has  been  opened  near  the  northern  end  of  the  ridge,  is  a 
seam  in  the  middle  member  j^robably  identical  with  JSTo.  248 
of  the  section.  This  coal  bed  which  has  been  detected  in  a 
number  of  localities  and  Avhich  is  generally  considered  to  be 
one  of  the  lower  productiA’-e  coals,  is  calculated  to  mislead 
if  measurements  are  based  ujAon  its  position  without  taking 
into  account  the  160  feet  of  conglomerate  which  lies  above 
it  and  below  the  Avorkable  seams  Avhich  are  opened  at  Rob- 
ertsdale.  * 

The  measured  section  given  above,  Avas  constructed  on 
Rocky  Ridge  at  the  west  end  of  Wray’s  Hill  Tunnel.  At 
this  point  the  Rocky  Ridge  synclinal  seems  to  be  traversed 
by  an  anticlinal  Avhich  makes  the  strike  of  the  rocks  vary 
as  they  di]3  in  tOAvard  the  center  of  the  basin.  A number 
of  inconsistencies  in  the  dip,  and  the  difficulty  in  some  cases 
of  distinguishing  the  true  di^)  from  the  false  bedding,  made 
the  determination  of  tlie  total  thickness  a little  uncertain. 
This  however,  Avas  verified  afterwards  by  measurements  made 
on  Wray’s  HOI  Avest  of  Sideling  Hill  Tunnel  and  on  the 
road  crossing  from  Robertsdale  to  New  Grenada.  The  top 
of  the  conglomerate  in  the  latter  locality  was  assumed  at 
the  coal  opening  on  bed  A on  the  south  side  of  the  road, 
a few  hundred  feet  to  the  east  of  the  summit  of  the  hOl. 
The  bottom  of  the  formation  AA^as  located  near  the  spring 
at  the  turn  in  the  road,  further  doAvn  the  hill. 

XI.  MaucJi  Chunk  ( Umhral)  Red  Shales  and  Mountain 

Limestone. 


c.  Upper  shales  and  sandstones, 910'  1 

b.  Mountain  limestone, 49' i IJOO' 

a.  Lower  shales  and  sandstones, 141' j 


*I  am  convinced  that  this  fact  has  misled  many  explorers  in  the  West  Broad 
Top  coal  fields,  judging  from  their  sections. 
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Description  of  Formation. 


c. 

Brown  silicious  and  shaly  hematite,  varying 

in  tliickness, ? 

Yellow  argillaceous  sandy  shale, 5' 

Yellow  and  greenish-yellow  flaggy  sand- 
stone, with  slight  alternations  of  green  ar-  ' 

gillaceous  shale, 20' 

Red  and  gray  sandstones  and  shales,  rather 

argillaeous  and  flaggy, 125' , 

Brigiit  red  very  soft  shale,  at  the  west  end  of  Wray’s 

Hill  tunnel, 

Hard  grayish-red  sandstone  showing  false  bedding. 
Red  sandstone  containing  white  calcareous  seams 

along  planes  of  false  bedding, 

Softer  red  sandstone, 

Dark  grayish-red  sandstone,  much  harder  and  ex- 
hibiting false  bedding  and  perpendicular  frac- 
ture,   

Friable  soft  bright  red  sandstone  and  shale  at  the 

east  end  of  Wray’s  Hill  Tunnel,* 

Partly  concealed.  Probably  composed  of  red  and 
gray  sandstone  with  alternations  of  red  and  gray 

shales  and  flags, 

Probably  red  shales  and  sandstone, 

6.  Mountain  Limestone. 

Red  shaly  limestone, 

Red  shale  very  argillaceous, 

Soft  argillaceous  red  shale, 

Massive  silicious  red  limestone  (easily  weathered) 
containing  Terabratula  Raemingeri,  Oram- 

mysia,  Strophodonta,  Rhynchonella, 

Very  soft  red  shale, 

Red  and  gray  mottled,  calcareous  shale  (concre- 
tionary) contains  Centronella, 

Red  calcareous  shale  and  limestone, 

Variegated  red  and  gray  massive  limestone,  .... 

Graj'  massive  limestone, 

Red  shale, 

Greenish-gray  argillaceous  limestone, 

a. 

Concealed, 

Partly  concealed.  Probably  comijosed  of  massive 
red  silicious  sandstone  and  shale  with  alterna- 
tions of  gray  sandstone  and  flags, 

Coarse  grained  greenish-gray  sandstone  overlaid  by 

red  shale, 

Heavy  argillaceous  gray  sand  shale,  conchoidal 
fracture  containing  streaks  of  hematite  and  man- 
ganese,   

Reddish-gray,  sandy  slate  colored  with  ferric  oxide. 
Very  hard,  flinty  greenish-gray,  massive  sand- 
stone,   

Alternating  brittle  green  and  red  shale, 

Hard,  dark  gray  sandy  slate, 


Thickness. 

Total  from 
bottom. 

■'eet. 

Feet. 

150 

1,100 

59 

950 

41 

891 

48 

850 

28 

802 

14 

774 

93 

760 

300 

667 

177 

, 367 

3± 

190 

10^ 

187 

5 

177 

2.6 

172 

2 

169 

3 

167 

9 

164 

1 

155 

3 

154 

6 

151 

4 

145 

3 

141 

114 

138 

3 

24 

7 

21 

3 

14 

7 

11 

2 

4 

2 

2 

*Section  from  Stratum  234  to  239  inclusive,  measured  in  Wray’s  Hill  tunnel. 


19u  F.  EEPOKT  OF  PEOGEESS.  C.  A.  ASHBUENEE,  1876. 

JS'otes.  The  rocks  of  No.  XI  were  studied  in  the  following 
places,  where  measurements  could  be  best  obtained,  viz : 

Nos.  243,  242,  241  and  240.  Wray’s  Hill  and  Hocky 
Eidge. 

No.  239  to  234  inclusive.  Wray’s  Hill  Tunnel  E.  B.  T. 

R.  R. 

Nos.  233  and  232.  Ground  Hog  and  Plank  Cabin  Val- 
leys, Carbo]i  Township. 

Nos.  231  and  230.  New  Grenada,  Taylor  Township,  Pul- 
ton County. 

No.  229  to  220  inclusive.  Limestone  quarry  Avorked  by 
John  Whitney,  Esq.,  near  Todd  P.  0.,  Plank  Cabin  Valley. 

No.  219.  Ground  Hog  and  Plank  Cabin  Valleys. 

No.  218  to  213  inclusive.  Well  on  Ezra  Heater’ s farm, 
one  mile  south  of  Todd  P.  O.,  section  reported  by  Mr.  Chas. 
E.  Billin. 

XIc.  The  Upper  Maucli  Chunk  in  the  above  section,  is 
a mass  of  red  shales  and  red  sandstones  Avith  alternations 
of  flaggy  gray  sandstones  and  gray  shales.  Its  lower  limit 
is  placed  on  the  red,  shaly  limestone  of  the  middle  member 
Xlh.  The  three-fold  character  of  the  upper  member, 
which  Professor  William  B.  Rogers  mentions  as  being 
everyAvhere  discernible  in  Virginia,  is  to  some  extent  notice- 
able here,  for  Ave  have  the  uj)per  209  feet  (243-239)  formed 
of  variegated  and  alternating  red  and  gray  sandstones  and 
shale ; below  this  524  feet  of  harder  strata  (238-233)  com- 
posed principally  of  gray  and  red  sandstones,  flags  and 
sliale,  the  upiDer  part  exhibiting  false  bedding ; Avhile  the 
the  177  feet  (232)  overlying  the  limestone  are  made  up  of 
red  shales  and  sandstones,  the  former  predominating. 

The  iron  ore  of  XI,  (243,)  as  it  was  always  called  by  the 
geologists  of  the  First  Survey,  underlying  the  conglomer- 
ate at  Ralston  in  Lycoming  county,  at  the  Barclay  mines 
in  Bradford  county,  on  Queens  run  and  the  Tangascootac 
in  Clinton  county,  and  in  general  everywhere  throughout 
the  State  where  the  conglomerate  has  been  preserved,  ex- 
cept in  the  Southern  Anthracite  coal  fields,  is  a layer  of 
gray  mottled  carbonate  of  iron,  never  more  than  4 feet  thick, 
and  often  split  into  several  thinner  beds,  Avith  inteiwening 
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shales  sometimes  highly  carbonaceous,  even  genuine  coal 
beds.  Along  the  outcrop  the  ore  is  often  changed  to  brown- 
hematite. 

In  many  places  on  Wray’s  Hill  in  Todd  and  Caiijon 
Townships,  the  blossom  of  the  ore  bed,  along  its  outcrop, 
is  a silicious  and  shaly  brown  hematite,  and  on  Iron  Knob, 
directly  to  the  south  of  Wray’s  Hill  tunnel,  loose  fragments 
of  the  ore  were  found  as  a very  silicious  brown  hematite 
associated  with  and  containing  pieces  of  red  and  green 
shale.* 

No.  242  is  probably  persistent  associate  of  the  overlying 
ore.  It  is  extremelv  argillaceous  and  at  times  seems  to  be 
formed  of  clay.  Small  specks  of  carbonaceous  matter 
were  found  scattered  through  the  mass  on  the  south-east 
flank  of  Wray’ s Hill  near  the  road  crossing  to  Cook’ s station. 

No.  241  is,  probably,  more  variable  in  character  than  242. 
In  some  localities  it  seems  to  change  into  or  be  replaced 
by  red  shale,  not  being  distinguishable  from  240. 

Nos.  240  and  239  are  more  like  argillaceous  marlites,  easily 
weathering,  and  producing  a deep  red  soil. 

On  account  of  the  very  imiDerfect  exposure  of  this  part 
of  No.  XI,  the  section  may  not  reveal  the  minuter  and  more 
important  alternations  of  the  strata  which  doubtless  exist. 
On  the  west  side  of  the  Broad  Top  coal  field,  facing  the  Ju- 
niata river,  much  better  opportunities  are  offered  in  the 
gaps  of  Sandy  run  and  Six  Mile  run  for  studying  the 
upper  layers  of  No.  XI,  as  is  shown  by  the  following  sec- 
tion extracted  from  the  Final  Report  of  1858,  Vol.  I,  p.  531, 
introduced  by  Prof.  Rogers  with  the  remark  that  ‘ ‘ the  strata 
[of  No.  XI,  ascending]  become  more  silicious  as  they  ap- 
proach the  Conglomerate,  and  in  the  form  of  green,  buff, 
and  hard  reddish  argillaceous  sandstones  embrace  impure 
calcareous  beds.” 

*In  the  Report  of  1858,  Vol.  II  p.  734,  is  given  an  analysis  of  the  ore  taken 
from  the  outcrop  on  Rocky  Ridge,  near  the  Cui-fman  (Savage)  opening,  as 
follows:  Iron,  69.93,  Water  11.00,  Silica  a trace.  This  anap^sis  is  of  course  of 
no  value,  and  is  only  introduced  here  to  exhibit  the  wortlilessness  of  many 
of  the  old  determinations,  as  the  ore  at  this  very  locality  is  not  commercial,  al- 
though reported  to  contain  70  per  cent,  of  metallic  iron. 
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Section  made  at  a point  on  the  Juniata  Hiver  half  a mile 
helow  Riddleshurg.  {From  the  Report  of  1858.) 

(17.)  No.  XII,  serai  conglomerate  not  100  feet  thick,  the 
lowest  coal  bed  above  it  being  only  about  100  feet  above 
the  limestone  No.  14.  [Mt.  Savage  Coal  bed  ?] 

(16.)  Interval  of  a few  feet  unknown. 

(lo.)  Silicious  slate,  dull  brown  color,  10  feet. 

(14. ) Limestone,  hard,  silicious,  reddish,  embracing  plates 
of  red  shale  ; its  fragments  strew  a blank  space  of  40  feet 
occupied  probably  by  red  shale  below  its  apparent  out- 
crop. 

(13.)  Sandstone,  fine-grained,  micaceous,  green,  passing 
downward  into  olive  shale,  20  feet. 

(12.)  Sandstone,  gray,  3 feet  (exposed). 

(11.)  Interval,  10  feet,  probably  red  shale. 

(10.)  Sandstone,  laminated,  greenish-gray,  micaecous,  3 
feet  (exposed). 

(9.)  Shale  and  fine,  micaceous,  argillaceous  sandstone, 
20  feet. 

(8.)  Sandstone,  ferruginous,  massive,  close-grained. 

(7.)  Sandstone,  coarse-grained,  massive  and  distinct 
quartz  grains  in  contact  apparently  cemented  by  an  oxide 
of  iron  resembling  the  Clinton  Block  ore  near  Beavertown, 
Union  county.  Thickness  3 feet. 

(6.)  Sandstone,  rather  massive,  greenish,  interstratified 
with  green  and  yellow  shales,  20  feet. 

(o.)  Sandstone,  dirty  green,  pretty  compact,  becoming 
micaceous  downwards,  brown  and  very  ferruginous,  13  feet. 

(4.)  Limestone,  greenish,  very  silicious  with  pebbles 
and  plates  of  green  shale,  hard  and  weathering  with  a 
worm-eaten  aspect,  2 feet. 

(3.)  Sandstone,  green,  argillaceous,  micaceous,  lami- 
nated, 7 feet. 

(2.)  Interval,  45  feet. 

(1.)  Sandstone,  light  brown,  micaceous,  laminated;  be- 
neath the  red  shale  at  the  river  bank. 

Tlie  measurements  from  (16)  down  to  (2)  aggregate  196', 
and  there  are  in  addition  two  unmeasured  intervals  (8)  and 
(16).  The  distance  between  the  two  sections  at  Wray’s 
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Hill  and  Riddlesburg  is  about  9 miles  in  an  air  line.  As 
the  thickness  of  No.  XI  in  that  distance  would  probably 
not  vary  appreciably,  the  Riddlesburg  section  may  be  said 
to  represent  the  upper  subdivision  of  XIc. 

(238-233.)  The  middle  sub-division  of  XIc.  is  composed 
principally  of  gray  and  red  sandstone,  flags  and  shales,  and 
is  520=tfeet  thick.  It  is  somewhat  harder  than  the  over- 
lying  mass  and  exhibits  false  bedding  in  the  sandstones 
towards  the  top,  as  seen  in  Wray’s  Hill  tunnel ; the  seams 
along  the  bedding  contain  calcite.  The  strata  are  not  as 
argillaceous  as  those  in  the  next  lower  sub-division. 

232.  The  lower  sub-division  is  made  up  of  very  argilla- 
ceous shales  and  sandstones,  easily  weathered,  forming  a 
deep  red-colored,  clayey  soil. 

XII).  The  Mountain  Limestone,  {‘‘‘■Lewisburg  Lime- 
stone^’’ of  the  Greenbrier  region  in  Virginia  ; ^‘St.  Louis 
and  Chester  Limestone’’’’  of  the  Mississippi  Valley')  is 
made  up  of  beds  of  red  and  gray  argillaceous  limestone  and 
red  shale.  The  limestone  and  shale  alternate  so  irregularly 
that  it  is  hardly  possible  to  distinguish  any  well-marked 
subdivisions.  The  whole  thickness  of  this  member  is  49 
feet,  the  correctness  of  which  depends  upon  the  identifica- 
tion of  the  variegated  red  and  gray  massive  limestone  No. 
224  at  New  Grenada  with  that  at  the  quarry  worked  by 
John  Whitney,  near  Todd  P.  O. 

The  thickness  of  the  series  exposed  at  New  Grenada  is 
35  ± feet.  At  the  quarry  worked  bj^  Whitney  the  highest 
limestone  stratum  exposed  is  No.  229,  and  the  lowest  No. 
221,  making  36  feet  in  all.  But  if  the  variegated  red  and 
gray  limestone  bed  at  New  Grenada  be  the  same  as  that 
near  Todd  P.  0.,  then  we  neither  found  the  lowest  stratum 
at  the  former  locality  nor  the  highest  at  the  latter ; but  the 
lowest  exposure  at  New  Grenada  is  14  feet  above  the  bottom 
of  the  series,  while  the  highest  near  Todd  P.  O.  is  13  feet 
below  the  top.  The  possible  error  (in  the  event  of  the  er- 
roneous identification  of  limestone  No.  224)  is  13  feet,  which 
would  make  the  thickness  36  feet  instead  of  49. 

An  analysis  of  the  section  shows  the  following  divisions : 
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Upper. 


Middle. 


Lower. 


( Red  limestone,  No.  231, 3' 

Red  shale.  Nos.  229  and  230, 15' 

Red  limestone.  No.  228, 2'  6" 

( Red  and  gray  calcareous  shale.  Nos.  227 
^ and  226,  5' 

( Red  and  gray  limestone.  Nos.  225, 224,  and  223,  13' 

■!  Red  shale.  No.  222, 6' 

[Gray  limestone.  No.  221, 4' 


Where  the  limestone  was  studied  in  Smith’s  and  Plank 
Cabin  Valleys,  the  upper  member  is  composed  of  more  im- 
pure and  argillaceous  beds  than  the  lower ^ and  the  only 
parts  of  the  series  which  have  as  yet  proved  of  any  very 
great  economical  value,  are  the  variegated  red  and  gray 
limestone  No.  224,  and  the  more  massive  gray  stratum  No. 
223  ; the  latter  by  analysis  containing  92.32  per  cent,  of  car- 
bonate of  lime. 

The  aggregate  thickness  of  the  two  at  Whitney’ s quarry 
Plank  Cabin  Valley  is  4 feet. 

Some  of  the  other  strata  have  been  worked  elsewhere, 
but  these  two  seem  to  be  the  most  important. 

The  following  is  an  analysis  of  the  limestone  of  No.  224 
(Whitney’s  quarry)  made  in  the  Laboratory  of  the  Survey 
at  Harrisburg  by  A.  S.  McCreath.  : 


Carbonate  of  lime,  . . 
Carbonate  of  magnesia. 
Carbonate  of  iron,  . . 

Alumina, 

Sulphur, 

Phosphorus, 

Insoluble  residue,  . . 


(Ap.  274,  stratum  224  ) 

92.323 

. . . 1.089 

683 

.180 

034 

014 

4.640 


The  value  of  this  limestone  in  the  East  Broad  Top  dis- 
trict is  extremely  limited  and  must  be  purely  local,  first,  on 
account  of  its  proximity  to  the  thicker  and  more  massive 
Lewistown  limestone  developed  at  Saltillo  and  Three  Springs, 
and,  second,  on  account  of  its  thinness  and  consequent  diffi- 
culty and  expense  of  quarrying,  never  paying  to  work  ex- 
cept along  its  outcrop.* 


* In  many  places  there  is  scarcely  any  dip  to  the  limestone,  and  the  expense 
of  working  it  is  very  great. 
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This  limestone  deposit  in  No.  XI,  thins  away  and  dis- 
appears northward  and  eastward  and  cannot  be  recognized 
aronnd  the  Anthracite  Coal  Fields.  But  it  increases  to  822 
feet  and  more  in  Virginia,  and  is  described  by  Mr.  Platt  and 
Prof.  Stevenson  in  their  Reports  of  Progress  HHH  on 
Somerset  county,  and  KK,  KKK  on  Westmoreland  and 
Fayette  counties,  to  which  the  reader  is  referred.  It  is  also 
described  by  Prof.  Rogers  in  the  Final  Report  of  1858,  vol. 
1,  p.  472.  Prof.  Fontaine  has  proposed,  in  a valuable  paper 
in  American  Journal  of  Science  of  Art,  January,  1877,  to 
make  this  limestone  the  base  of  No.  XI  in  Virginia.  But 
this  cannot  be  done  in  Pennsylvania,  because  of  the  heavy 
mass  of  red  shale  (XIa)  under  it,  as  shown  in  our  section  ; 
because  of  its  absence  in  the  3,000  feet  of  red  shale  upon 
the  Schuylkill  and  Lehigh  Rivers,  where  the  limits  of  the 
Mauch  Chunk  (umbral)  red  shale  were  first  established ; 
and  because  of  the  marked  features  of  the  surface  produced 
by  the  contrast  between  the  massive  gray  sandstone  top  of 
X and  the  overlying  bottom  red  shales  of  XI.  The  transi- 
tion is  sufficiently  sudden  to  throw  them  into  separate  forma- 
tions without,  however,  suggesting  nonconformability.  The 
bottom  of  XI  is  rather  argillaceous  ; while  the  top  of  X is 
very  silicions.  The  sandstones  in  XI  are  fine-grained,  thinly 
bedded  and  flaggy,  while  those  in  X are  coarse-grained, 
more  massive,  and  recur  with  fewer  alternations  of  shale 
than  in  the  former  case.  The  strata  are  thicker  and  the 
change  from  sandstone  to  shale  less  frequent. 

In  two  localities  fossil  remains  were  found  in  the  upper 
member.  In  Well’s  Valley  to  the  south  of  Broad  Top 
Mountain,  near  Wishard’s  old  saw-mill,  a bivalve  shell  and 
a coral  were  found  (Rogers’  Vol.  I,  page  530),  and  at  the 
quarry,  near  Todd  P.  O.,  in  Plank  Road  Cabin  Valley,  the 
following  genera  and  species  were  collected  from  stratum 
No.  228,  Grammy sia^  Strophodonta,  RTiynclionella,  and 
Terabratula  Rcemingeri.  In  No.  226  a Centronella  was 
disclosed.  A close  study  of  the  outcrop  in  Plank  Cabin 
Valley  would  no  doubt  result  in  finding  other  species. 

XIa  (220-213)  is  made  up  principally  of  red  sandstones 
and  shales,  with  alternations  of  coarse-grained,  gray  and 
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greenisli-gray,  flaggy  sandstones  and  shales ; the  latter  pre- 
dominating toward  the  bottom. 

iSTo  animal  remains  have  been  here  found  either  in  X/a, 
or  in  XIc.  But  large  foot  prints  have  been  discovered  in 
the  same  red  shale  series  on  the  Schuylkill  river,  and  de- 
scribed by  Dr.  Isaac  Lea,'^  and  more  recently  smaller 
batrachian  footprints  in  the  same  formation  and  near  the 
same  place. 

Iron  Ore  bed  at  the  base  of  XI.  In  the  layers  transitional 
between  XI  and  X occurs  an  iron  ore  bed  of  some  local 
importance  in  Trough  Creek  basin.  Its  precise  strati- 
graphical  position  was  not  determined ; but  it  is  prob- 
ably not  far  above  what  we  have  considered  the  top  of  X.  It 
was  once  developed  to  some  extent  at  the  old  workings  of 
the  Trough  Creek  furnace,  at  the  eastern  base  of  Terrace 
Mountain.  “Here  the  bed  occurred  in  balls  closely  im- 
bedded in  a little  earth  and  was  of  a number  of  varieties.” 

‘ ‘ Several  of  these  varieties  were  of  a common  compact 
brown  ore,  seldom  exhibiting  any  hematitic  structure,  but 
having  a smooth  jaspery  surface  and  brittle  fracture. 

“ The  Hopewell  ore-openings  display  the  ore  bed  on  both 
sides  of  the  gap  cut  through  Terrace  Mountain  by  Yellow 
creek.  A tunnel  90  feet  long  reached  the  ore  on  the  south 
side  of  the  gap  90  feet  below  its  outcro]),  the  ore  being  from 
20  inches  to  3 feet  thick,  interposed  between  the  sandstone 
below  and  the  red  shale  above,  and  interstratified  with  more 
or  less  clay.  The  adjoining  red  shale  lies  in  thick  but  very 
soft  strata,  is  friable  and  of  an  intense  red  color  directly 
below  the  ore.  Thin  layers  of  a more  sandy  ore  are  inter- 
leaved with  the  red  shale.”  (Final  Report  of  1858,  Vol.  1, 
p.  629). 

This  ore  bed  is  a much  more  local  deposit  than  the  bed 
at  the  top  of  the  Mauch  Chunk  series.  It  seems  to  be  lim- 
ited to  the  synclinal  basin  of  Trough  Creek,  not  being  found 
in  other  localities  through  the  State.  It  occurs  as  massive 
lumps  or  nodules  inclosed  in  the  very  lowest  beds  of  red 

* Specimens  of  these  prints  have  been  deposited  by  Dr.  Lea  in  the  Museum 
of  the  Phila.  Academy  of  Natural  Science. 
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shale.  Prof.  Rogers  says  of  it,  (vol.  11,  page  735) : “It  is 

usually  a very  dense  and  compact  form  of  the  ordinary 
brown  per  oxide  of  iron,  and  for  the  most  part  contains  too 
large  a proportion  of  foreign  matter,  particularly  silica  and 
manganese,  to  permit  it  to  yield  a good  cast-iron.  When 
smelted  alone,  the  product  has  invariably  been  a weak  or 
‘ cold-short  ’ metal.  This  ore  has  been  derived  apparently 
from  the  ferruginous  matter  diffused  through  the  highly- 
colored  layers  of  shale  in  the  inferior  portion  of  the  IJmbral 
red  shale,”  and  he  gives  the  following  analyses  to  show  its 
character  in  Trough  Creek  Valley : 


I. 

II. 

Sesquioxide  of  iron, 

60.00 

84.00 

Oxide  of  manganese, 

trace. 

trace. 

Carbonate  of  lime, 

0.40 

Alumina, 

2.50 

trace. 

Water, 

4.50 

13..50 

Silica  and  insoluble  matter, 

32.10 

2.30 

99.50 

99.80 

Iron, 

42.00 

58.80  1 

I.  Hopewell  Furnace  (Old  Bank)  Trough  Creek  ore,  red, 
brown  and  nodular. 

II.  Hopewell  Furnace,  Terrace  Mount  mine.  Ore,  dull 
chocolate  brown,  compact. 

Ground  Hog,  Plank  Cabin  and  other  valleys  surrounding 
the  Broad  Top  Mountain  are  all  excavated  in  the  soft  red 
shales  of  XI,  and  are  themselves,  in  turn,  shut  in  from  the 
outside,  by  Sideling  Hill,  Terrace  and  Harbor  mountains 
formed  No.  X.  This  continuous  system  of  circumvallation 
is  broken  by  the  gap  in  Sideling  hill  affording  an  outlet  to 
the  drainage  waters  of  the  red  shale  valleys  eastward,  and 
by  numerous  gaps  in  Terrace  Monntain  through  which  the 
main  drainage  of  the  Broad  Top  Mountain  mass  gets  an  exit 
westward  by  the  Juniata  river. 

The  upper  member  (XIc)  rises  high  on  the  steep  slopes 
of  the  Broad  Top  Mountain  (Wray’s  Hill)  to  the  foot  of 
the  Conglomerate  escarpment  forming  the  brow  of  the 
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mountain.  The  lower  member  (XIu)  sends  its  layers  half 
Avay  up  the  gentler  slope  of  the  opposite  mountain  of  X, 
Sideling  Hill.  The  limestone  series  (XI5)  forms  a chain  of 
little  hills  along  the  bed  of  the  valley,  or  rather  at  the  foot 
of  the  slope  of  Wray’s  Hill ; and  between  these  limestone 
knolls  issue  the  brooks  which  descend  the  slope  from  their 
fountains  at  the  base  of  the  Conglomerate  ; the  clay  shales 
(241,  242)  being  the  water  bed  of  the  coal  field.  The  united 
streams  make  Sideling  Hill  creek  which  flows  in  the  lower 
red  shales  (XIa)  at  the  foot  of  Sideling  Hill.  The  limestone 
is  therefore  to  l^e  looked  for  always  close  to  the  west  or  right 
bank  of  Sideling  Hill  Creek. 

In  Plank  Cabin  and  Trough  Creek  valleys  where  the 
strata  lie  flat  or  roll  in  anticlinals  and  synclinals,  the  out- 
crop of  the  limestone  requires  another  description  and  can 
be  understood  only  l)y  inspection  of  the  colored  geological 
ma]T  of  the  county. 

This  report  has  to  do  only  with  Ground  Hog  valley,  lying 
like  a deep  trench  between  Wray’s  Hill  (XII)  on  the  west 
and  Sideling  Hill  (X)  on  the  east,  and  watered  by  Sideling 
creek,  which  turns  sharply  to  the  east  at  Xew  Grenada  and 
breaks  througli  Sideling  Gap. 

The  elevation  of  the  surface  above  tide  here,  at  the  forks 
of  the  road,  is  939'.  The  spring  of  water  on  the  road  over 
Wray’s  Hill  toward  Robertsdale  coal  mines  is  1845',  and 
M’ Gain’s  openings  on  top  of  Wray’s  Hill  are  2132'. 

On  the  other  hand  the  crest  of  Sideling  Hill  at  the  road 
crossing,  northwest  of  the  HR.  tunnel,  is  1517'  (the  grade  of 
the  rails  in  the  center  of  the  tunnel  being  1232')  so  that  the 
valley  of  XI  has  been  excavated  l:)y  the  erosion  of  Sideling 
Creek  at  least  1200  feet  below  the  top  of  the  wall  of  Pottsville 
conglomerate  (XII)  on  its  western  side,  and  at  least  600' 
below  the  top  of  the  wall  of  Pocono  sandstone  (X)  on  its 
eastern  side.  But  this  is  its  maximum  excavation  at  New 
Grenada  where  the  creek  breaks  away  from  it  through  the 
gap.  Ascending  the  valley  from  New  Grenada  towards  the 
railway  its  bed,  of  course,  rises ; in  other  words  the  red 
shale  valley  fills  np,  until  a high  divide  at  its  head,  lead- 
ing over  into  Trough  Creek  and  Plank  Cabin  valleys,  per- 
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mits  tlie  railway  to  cross  it  at  an  elevation  of  over  1300 
feet,  or  only  200  or  300  feet  below  the  crest  of  Sideling- 
Hill.  Similar  high  divides  are  characteristic  of  the  steep 
outcrops  of  XI,  and  prove  that  wherever  deep  erosion  does 
occur  it  has  been  the  product  of  large  streams. 

Wells  Ahdley  is  merely  the  repetition  and  prolongation  of 
Ground  Hog  Valley  southward  from  Xew  Grenada,  leading- 
round  the  south  end  of  the  Broad  Top  coal  lield  and  com- 
ing- out  at  Riddlesbnrg. 

The  total  thickness  of  No.  XI  was  determined  along  the 
line  of  the  E.  B.  T.  R.  R.  section  where  it  crosses  Ground 
Hog  valley,  about  a quarter  of  a mile  to  the  north  of  Cole’s 
station.  A study  of  the  Rocky  Ridge  sections  will  show 
the  difficulties  encountered  in  determining  this  thickness. 

Section  No.  3 through  Dougherty’ s old  opening  is  merely 
a reproduction  of  that  portion  of  the  E.  B.  T.  R.  R.  section. 

Long’s  Ridge  is  formed  by  the  synclinal  which  lies  I)e- 
tween  Wray’s  Hill  proper  and  Sideling  Hill.  This  ridge 
which  is  only  a little  over  a mile  and  a half  long  extending 
northeast  from  Wray’s  Hill  tunnel,  is  the  only  locality 
where  the  surface  of  erosion  rises  above  the  restored  posi- 
tion of  the  conglomerate  No.  XII  in  the  synclinal.  As 
the  exposures  of  No.  XI  are  extremely  poor  along  any 
one  continuous  line  crossing-  the  formation  at  right  angles 
to  the  strike,  it  was  found  to  be  absolutely  necessary  to 
determine  the  top  of  No.  X,  and  the  bottom  of  No.  XII  on 
a line  of  dips  through  No.  XI  continuous  and  regular  from 
one  horizon  to  the  other  ; and  this  is  the  only  locality 
throughout  the  whole  district  where  these  conditions  are 
satisfied. 

There  is  a good  exposure  of  conglomerate  on  the  top  of 
Long’s  Ridge  near  the  section  line  dipping  25°,  N.  65°  W. 

The  position  of  the  top  of  No.  X was  determined  by  con- 
structing the  section  west  from  the  summit  of  Sideling-  Hill, 
which  is  formed  of  stratum  No.  152  of  the  vertical  section, 
dipping  58°,  N.  65°  W.  The  relative  position  of  No.  152  to 
the  top  of  No.  X being  known,  the  horizon  between  No.  X 
and  No.  XI  was  readily  located.  The  structure  being  com- 
pleted, the  interval  of  1100  feet  between  the  bottom  of  No. 
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XII  on  the  summit  of  Long's  Ridge  and  the  top  of  No.  X 
in  the  valley  must  represent  the  total  thickness  of  No.  XI. 


X.  Pocono  ( Vespertine)  Sandstone. 

This  great  formation,  2,133  feet  thick,  is  divisible  into 
three  numbers,  or  four  groups,  Upi)er  (XcZ,)  Middle  (Xc,) 
(X&,)  and  Lower  (Xn,)  thus  : — 


Xd.  Upper. 


Massive  and  flaggy  sandstones, 
Nos.  212,  211,  210, 


Xc. 

Coal  hearing  (New  River)  series. 

. Middle. . 

Nos.  219  to  158, 313' 

Barren  series,  with  conglomerate 

Xb. 

beds,  false  bedded.  Nos.  157  to 

127, 380' 

Xa.  Lower. 


Sandstones  and  shales.  Nos.  126 
to  117,  


. . 610' 


. 693' 


830' 


2133' 


No.of 

stra- 

tum. 

Description. 

Thick- 

ness. 

Total 

from 

bottom. 

Xd.  Upper  Gray  Sandstone  Group. 

Feet. 

Feet. 

212 

(Partly  concealed.)  Composed,  for  the  most  part, 
of  hard,  coarse-grained,  massive,  brownish-gray 
and  gray  sandstone,  alternating  with  thinly  bed- 
ded and  flaggy  sandstone,  and  shale  of  the  same 
color.  Near  the  top,  a few  beds  of  red  shale  and 
sandstone, 

580. 

2133.  0 

211 

Massive  gray  sandstone  surfaces,  coated  Avith  ferric 
oxide,  at  the  west  end  of  Sideling  Hill  tunnel,  . 

8.  0 

1553.  0 

210 

Alternating  massive  gray  and  greenish-gray  sand- 
stone, containing  a twelve  inch  seam  of  black 
slate,  showing  impressions  of  minute  plants,  . . 

22.  0 

1545.  0 

209 

Xe.  New  River  Coal  Series. 

Massive  gray  sandstone,  containing  thin  partings 
of  coal, 

29.  0 

1522.11 

208 

Gray  argillaceous  sand, 

0.  5 

1493.11 

207 

Coal,  (Seam  No.  19, ) 

0.  21 

1493.  6 

206 

Soft  greenish-gray  micaceous  shale, 

1.  3 

1493.  4 

205 

Light  gray,  massive  sandstone,  containing  thin 
plates  of  coal  and  micaceous  si^ecks, 

56.  0 

1492.  1 

204 

Sandstone,  containing  thin  partings  of  coal,  , . . 

1.  0 

1436.  1 

203 

Soft,  loose  sandstone,  containing  seams  of  coal, 
running  irregularly  through  the  mass,  amount- 
ing in  all  to  about  5 inches, 

6.  0 

1435.  1 

202 

Massive  sandstone,  containing  in  its  lower  part 
plates  of  coal, 

12.  0 

1429.  1 

201 

Poor,  bony  coal,  (Seam  No.  18,)  

0.  2 

1417.  1 

200 

Sandstone, 

1.  6 

1416.11 

NewBiverCba]  Series  & conglomerate  of  Pocono  SS.  JV9JL  hi  Sideling  Hill  Tunnel  Huntingdon  Co.  Pa. 

See  page  Z06.  Sectjon,  continued. 
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199 

Argillaceous  sand, 

0.  1 

1415.51 

198 

Coal,  (Seam  No.  17,)  maximum  thickness,  9 inches. 

0.3 

1415.  5 

197 

Argillaceous  sand,  containing  plates  of  coal,  . . . 

0.4 

1415.  2 

196 

Gra5^  sandstone,  containing  between  the  strata  a 
great  deal  of  loose  sand, 

15.  0 

1414.10 

195 

Gray  sandstone,  containing  nodules  of  pyrites  and 
piates  of  coal  in  the  upper  portion  of  the  mass,  . 

26.  0 

1399.10 

194 

Coal  very  much  broken  up.  (Seam  No.  16,)  . . . 

0.  1 

1373.10 

193 

Sandstone  containing  nodules  of  iron  pyrites,  . . 

2.  6 

1373.  9 

192 

Coal,  (Seam  No.  15);  brilliant  1 uster,  rhombohedral 

fracture,  resembling  bituminous  coal,  

Sandy  fireclay, 

0.  1 

1371.  3 

191 

0.  6 

1371.  2 

190 

Coal,  (Seam  No.  14,) 

0.  1 

1370.  8 

189 

Sandstone,  with  thin  partings  of  coal  in  the  lower 
portion, 

4.  0 

1370.  7 

188 

Sandstone, 

9.  0 

1366.  7 

187 

Fireclay, 

0.  1 

1357.  7 

186 

Shaly  sandstone, 

34.  0 

1357.  6 

185 

Coal,  (Seam  No.  13,) 

0.  1 

1323.  6 

184 

Alternating  shaly  and  massive,  gray  sandstone,  . . 

6.  0 

1323.  5 

183 

Poor  bony  coal,  (Seam  No.  12,) 

0.  3 

1317.  5 

182 

Shaly  sandstone, 

6.  0 

1317.  2 

181 

Coal,  (Seam  No.  11)  ; very  much  broken  up  and 
associated  with  red  sand, 

0.  1 

1311.  2 

180 

Shaly  sandstone, 

4.  0 

1311.  1 

179 

Coal,  (Seam  No.  10)  maximum  thickness,  6 inches, 

0.  3 

1307.  1 

178 

Shaly  sandstone, 

2.  0 

1306.10 

177 

Coal,  (Seam  No.  9,)  

0.  1 

1304.10 

176 

Shalv  sandstone, 

1.  0 

1304.  9 

175 

Coal, with  sandstone  above  and  below,  (Seam  No.  8, ) 

0.  1 

1303.  9 

174 

Gray  sandstone,  

36. 

1303.  8 

173 

Steel-gray  shale,  of  a greasy  luster, 

0.  8 

1267.  8 

172 

Coal,  (Seam  No.  7,)  

Fire  clay, 

0.  1 

1267.  0 

171 

0.  1 

1266.11 

170 

Sandstone, 

5.  0 

1265.10 

169 

Coal,  (Seam  No.  6,)  

0.  1 

1261.10 

168 

Sandstone, 

0.10 

1261.  9 

167 

Coal,  (Seam  No.  5,)  resembling  very  much  speci- 
mens from  Montgomery  county,  Virginia,  . . . 

0.  2 

1260.11 

166 

Soft  sandstone, 

0.  5 

1260.  9 

165 

Coal,  (Seam  No.  4,)  

0.  2 

1260.  4 

164 

Sandstone,  containing  loose  brown,  argillaceous 
sand, ■. 

14.  0 

1260.  2 

163 

Loose  sand  shale,  surfaces  coated  with  acicular  crys- 
tals of  sulphate  of  alumina,  formed  Vjy  the  de- 
composition of  pyrites, 

3.  0 

1246.  2 

162 

Coal ; very  much  broken  up  by  false  bedding,  and 
containing  a great  deal  of  iron  p3’’rites,  (Seam 
No.  3,) " 

0.  2 

1243.  2 

161 

Massive,  gray  sandstone,  having  a rhombohedral 
fracture,  and  containing  specks  of  slate  and  fer- 
ruginous matter, 

28.  0 

1243.  0 

160 

Coal,  (Seam  No.  2)  ; very  much  broken  up  by  false 
bedding, ' 

0.  1 

1215.  0 

159 

Soft,  gray,  shaly  sandstone,  exhibiting  false  bed- 
ding, " 

5.  0 

1214.11 

158 

Poor  bony  coal,  (Seam  No.  1,) 

0.  1 

1209.11 

157 

AT6.  Middle  Conglomerate  Group. 

Soft,  blade  shale,  containing  plates  of  coal  and  im- 

pressions  of  minute  plants,  surfaces  stained  with 
ferric  oxide;  alternating  with  a tine-grained  con- 
glomerate, containing  micaceous  specks,  .... 

25.  0 

1209.10 

156 

Yellowish-gray,  argillaceous  shale,  containing  thin 
plates  of  coal.  Surfaces  showing  “ slicken  sides,” 

26.  0 

1184.10 
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155 

Sandstone, 

9.  0 

1158.10 

154 

Black,  carbonaceous  slate,  enclosed  in  hard  massive 
sandstone, 

0,  2 

1149.10 

153 

Hard,  massive,  gray  sandstone, 

Hard,  conglomeratic,  light-gray  sandstone,  contain- 
ing a few  alternations  of  black  slate, 

Hard,  massive  sandstone,  alternating  with  gray 
slaty  micaceous  sandstone, 

17.  0 

j 1149.  8 

152 

51.  0 

1132.  8 

151 

45.  0 

1081.  8 

150 

Soft,  gray  shale,  

1.  0 

1036.  8 

149 

Alternating  dark  gray,  flaggy  and  slaty  sandstone, 
containing  micaceous  scales, 

33.  0 

1035.  8 

148 

Dai-k  gray,  argillaceous  shale,  with  taloy  luster,  . 
Dark  greenisli-gray  shale,  with  talcy  luster,  con- 
taining acicular  crystals  of  sulphate  of  alumina, 
formed  by  the  decomposition  of  pyrites,  .... 

39.  0 

1002.  8 

147 

0.10 

963.  8 

146 

Soft,  black  slate, 

0.  3 

962.10 

145 

Massive,  gray  sandstone, 

3.  0 

962.  7 

144 

Soft,  gray,  argillaceous  shale, 

Massive,  hard,  grav  sandstone, 

5.  6 

959.  7 

143 

25.  0 

954.  1 

142 

Eiire-grained,  light-gray  conglomerate,  alternating 
with  thin  strata  of  black  micaceous  sandstone,  . 

13.  0 

929.  1 

141 

Fine-grained,  dark  gray,  argillaceous  shale,  alter- 
nating with  a liard,  gray  sandstone,  interstrati- 
fled  witli  a black,  micaceous  sandstone, 

26.  0 

916.  1 

140 

Massive,  flinty,  gray  sandstone,  alternating  with 
yellowish-gray  sandstone,  showing  false  bedding. 

17.  0 

890.  1 

139 

Soft,  gray  shale,  

1.  3 

873.  1 

138 

Hard,  gray  sandstone,  

1.  6 

871.10 

137 

Soft,  gray  shale,  

1.  6 

870.  4 

136 

Soft,  yeliowish-grav  shale,  of  a talcy  luster,  . . . 

1.  6 

868.10 

135 

Very  hard,  massive,  bluish-gray  sandstone,  with 
occasional  seams  of  a 1 ead-colored  clay, 

4.  0 

867.  4 

134 

Hard,  massive,  gray  sandstone, 

Grav,  slaty  sandstone, 

13.  0 

863.  4 

133 

0.10 

850.  4 

132 

Carbonaceous  shale,  

0.  5 

849.  6 

131 

Gray  shale, 

0.  3 

849.  1 

130 

Black  coal  slate, 

0.  2 

848.10 

129 

Gray  sand  shale, 

3.  4 

848.  8 

128 

Black  slate, 

0.  4 

845.  4 

127 

Hard,  massive,  gray  sandstone,  alternating  with 
yellowish-gra5'’,  argillaceous  sand  shales,  .... 

15.  0 

845.  0 

126 

Xa.  Lower  Green  Sandstone  Orowp. 

Dark  bluish-gray,  slaty  sandstone,  alternating  wth 
a shale  of  close  texture, 

22. 

830. 

125 

Alternating  gray,  green,  and  yellow  shale,  .... 
Green  shale,  containing  Cypricardina  and  Orthis, 
at  the  east  end  of  Sideling  Hill  tunnel, 

25. 

808. 

124 

5. 

782. 

123 

Partly  concealed.  Alternating  as  above,  but  softer. 

25. 

777. 

122 

Hard,  coarse-grained,  reddish-gray  sandstone,  alter- 
nating with  soft,  yellow,  sandy  shale, 

165. 

753. 

121 

Coarse-grained,  yellow  san  dstone.  Surfaces  stained 
with  iron,  alternatmg  with  grayish-brown  sand- 
stone,   

12. 

588. 

120 

Aiternating  yellow,  grav,  and  green, shaly  sandstone. 

44. 

676. 

119 

Soft,  yellow,  sandy  shale,  interstratifled  with  a gray, 
flaggy  sandstone,  alternating  witli  a brown  sand- 
stone, containing  micaceous  sireclcs,  

50. 

532. 

118 

Flaggy,  olive  sandstone,  alternating  with  a green- 
ish-gray sandstone,  containing  iron  concretions. 
P.artly  concealed, 

42. 

482. 

117 

Partly  concealed.  Soft,  green,  and  olive  sandstone, 
altei-nating  with  soft,  yellow,  flaggy  and  hard, 
massive,  gray  sandstone,  containing  ferruginous 
specks,  and  having  a distinct  rhombohedral  frao-  ! 
ture, 1 

440.  1 

440. 
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Notes.  Of  the  above  numbers,  No.  212  was  studied  on 
the  west  flank  of  the  mountain  in  Ground  Hog  and  Plank 
Cabin  Valleys  ; Nos.  211  to  124  in  Sideling  Hill  Tunnel  of 
the  East  Broad  Top  railroad  ; and  Nos.  123  to  117  in  Smith’s 
VaUey  on  the  east  flank  of  the  mountain,  in  Clay,  Cass  and 
Uniontown  townships. 

X c.  The  coal  hearing  strata  contain  19  seams  of  coal, 
with  an  average  individual  thickness  of  one  inch  and  a half. 
Their  thickness,  if  added  together  and  combined  with  that 
of  the  numerous  thinner  seams  and  partings  scattered 
through  the  strata  and  not  precisely  located  in  the  section, 
would  be  sufficient  to  form  a solid  seam  of  coal  about  four 
feet  thick. 

The  following  analysis  of  the  section  shows  the  position 
of  each  coal  bed  and  the  intervals  between  them,  filled 
generally  with  sandstone : 


Sandstone  interval,  thickness, 29'  6 " 

19.  Coal,  (207)  2|  inches  thick. 

Sandstone, 76'  3 " 

18.  Coal,  (201)  2 inches. 

Sandstone,  . . . 1'  6^" 

17.  Coal,  (198)  3 inches. 

Sandstone, 41'  4 " 

16.  Coal,  (194)  1 inch. 

Sandstone, 2'  6 ” 

15.  Coal,  (192)  1 inch. 

Sandy  fireclay, 0'  6 " 

14.  Coal,  (190)  1 inch. 

Sandstone, ■^7'  1 " 

13.  Coal,  (185)  1 inch. 

Sandstone, 6'  0 " 

12.  Coal,  (183)  3 inches. 

Sandstone, 6'  0 " 

11.  Coal,  (181)  1 inch. 

Sandstone, 4'  0 " 

10.  Coal,  (179)  3 inches. 

Sandstone, 2'  0 '' 

9.  Coal,  (177)  1 inch. 

Sandstone, 1'  0 " 

8.  Coal,  (175)  1 inch. 

Sandstone  and  shale, 36'  8 " 

7.  Coal,  (172)  1 inch. 

Fireclay  and  sandstone, 5'  0 " 

6.  Coal,  (169)  1 inch. 

Sandstone, 0'  10" 
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5.  Coal,  (167)  2 inches. 

Sandstone, 0'  5 " 

4.  Coal,  (165)  2 inches. 

Sandstone, 17'  0 " 

3.  Coal,  (162)  2 inches. 

Sandstone, 28'  0 " 

2.  Coal,  (160)  1 inch. 

Sandstone, 5'  0 " 

1.  Coal,  (158)  1 inch. 

Black  slate  plant  bed, 25'  0 " 


Grouioing  the  coal  beds  which  lie  close  together,  we  have 
the  following  series : 


Sandstone,  top  of  the  series, 29'  5" 

One  coal  bed,  2^  inches  thick. 

Sandstone,  mass  of, 76'  3" 

Two  coal  beds,  in  24  inches  of  space. 

Sandstone,  mass  of, 41'  4" 

Tivo  coal  beds  in  3'  3"  of  distance. 

Sandstone  mass  of, 47'  1" 

Six  coal  beds  in  19'  10''  of  distance. 

Sandstone  mass  of, 36'  8" 

Four  coal  beds  in  6'  10"  of  distance. 

Sandstone  mass  of, 17'  O'' 

One  coal  bed  2 inches  thick. 

Sandstone  mass  of, 28'  0" 

Two  coal  beds  in  5'  2"  of  distance. 


Fireclay  occurs  only  under  seams  Nos.  7 and  15  ; that 
under  No.  15,  being  very  sandy. 

The  sandstone  between  the  several  seams  has  a great  same- 
ness of  character,  and  is  very  much  broken  up  by  false  bed- 
ding and  fractures  ; in  many  cases  it  contains  thin  seams 
or  partings  of  coal.  The  numbered  seams  and  partings  gen- 
erally lie  parallel  with  the  true  bedding  of  the  strata,  al- 
though in  many  instances  they  ai'e found  along  ihe%)lanes 
of  false  bedding.  The  thicknesses  are  very  variable,  in 
places  increasing  from  1 and  2 inches  up  to  10  inches  and  1 
foot ; and  sometimes  a seam  will  be  very  much  broken  up 
and  separated  by  a mass  of  sandstone,  which  splits  the  bed 
for  some  distance,  but  afterwards  disappears,  permitting 
the  several  portions  to  unite  again. 

The  almost  total  absence  of  lireclays  under  the  coal  seams, 
and  the  occurrence  of  coarse  sandstone  in  many  places  di- 
rectly above  them  seems  to  show  that  the  coal  lias  been  de- 
rived from  plants  which  may  have  grown  at  some  distance 
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from  tlie  locality  and  been  afterwards  floated  and  caught 
in  the  falling  sediment,  forming  “ drift  beds.”  The  period 
was  undoubtedly  one  of  continuous  local  current  agitation 
as  indicated  by  the  coarseness  and  false  bedding  many  of 
of  the  strata. 

Xb.  The  loioer  part  of  the  middle  member  is  character- 
ized more  particularly  by  its  beds  of  conglomerate  and  con- 
glomeritic  sandstone,  both  of  which  exhibit  false  bedding 
in  a marked  degree. 

At  the  top  of  it,  directly  under  coal  seam  No.  1,  conies 
No.  157  of  the  section,  25  feet  thick,  composed  of  soft  black 
shale  containing  plates  of  coal  and  impressions  of  minute 
plants,  alternating  with  a flne-grained  conglomerate  which 
contains  micaceous  specks.  The  surfaces  of  the  shale  are 
very  much  stained  with  iron.  Directly  below  these  alter- 
nating beds  occur  (No.  156)  26  feet  of  a yellowish-gray  ar- 
gillaceous shale  also  containing  plates  of  coal  and  showing 
slickensides,  giving  evidence  of  some  contortion  and  slip- 
ping of  the  strata. 

The  first  well  defined  and  massive  sandstone  (No.  155  of 
the  series)  occurs  below  the  shale  ; is  9 feet  thick,  and  is 
separated  by  2 inches  of  black  carbonaceous  slate  (No.  154) 
from  113  feet  (Nos.  153,  152,  and  151)  of  hard  massive  and 
conglomeritic  sandstone  shoioing  a greater  amount  of  false 
bedding  than  any  other  part  of  the  section.  No.  152  con- 
tains a few  alternating  beds  of  black  slate,  but  is  as  a whole 
the  hardest  and  most  massive  part  of  the  Pocono  series. 

This  forms  the  crest  of  Sideling  Hill,  apparently  througli- 
out  its  whole  extent ; its  position  in  the  mountain  can  be 
seen  in  both  Sideling  Hill  creek  section  and  the  East  Broad 
Top  R.  R.  Below  these  harder  and  more  massive  stiata 
there  are  82'  7"  (150  to  144)  of  shale,  with  a few  beds  of 
sandstone ; the  whole  underlaid  again  by  25  feet  of  hard, 
massive  sandstone  (143) ; and  13  feet  (142)  of  line  grained 
conglomerate  containing  thin  beds  of  black  micaceous  sand- 
stone. Then  succeed  in  descending  order  ; 


Shale  and  sandstone,  (141,) 26  0" 

Massive  sandstone,  showing  false  bedding,  (140,)  ...  17'  0" 

Shale  and  sandstone,  (130,) 5'  9" 
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Sandstone,  (135,  134,  133,)  17'  10" 

Shale,  (132  to  128,) 4'  6" 

Sandstone  and  shale,  (127,) 15'  0" 


The  sandstone  and  conglomerate  beds  when  grouped 
together  are  seen  to  alternate  with  the  shale  beds,  thus  : 


Shale,  . . 
Sandstone, 
Shale,  . , 
Sandstone, 
Shale,  . . 
Sandstone, 
Shale,  . . 
Sandstone, 


51' 

122' 

83' 

38' 

26' 

40' 

5' 


380' 


15'  j 


Fossil  Plants.  Throngiiout  the  niiper  member  of  the 
Pocono  (Vespertine)  Formation,  XrZ,  and  the  coal-bearing 
strata  of  the  middle  member,  Xc,  remains  of  a terrestrial 
vegetation  are  more  or  less  abundant  both  in  the  sandstone, 
and  in  the  shale  and  slate.  The  following  genera  and  spe- 
cies have  been  determined  by  Prof.  Leo  Lesquerenx  in 
specimens  collected  from  the  ddbris  at  the  west  end  of 
Sideling  Hill  Tunnel : 

1.  Sphenojoteris  Jlaccida,  (Cr^pin),  a new  species  for 
America,  but  recently  discovered  in  Belgium,  stage  of  the 
Psammites  du  Condroz,  which  corresponds  to  the  upper 
part  of  the  Catskill  (IX)  of  Pennsylvania ; for  the  same 
formation  has  besides  a PsilopTiyton  and  a Palaeopteris 
hyhernica. 

2.  A species  of  Ulodendron  with  scar  leaves  obsolete. 
It  seems  to  be  quite  near  to  if  not  identical  with  Uloden- 
dron r/uijus  Sternb.  a species  found  in  the  sub- conglomer- 
ate coal  of  Alabama,  but  which  ascends  to  and  above  the 
Conglomerate. 

3.  Knorria  acicularis  Gojip.  from  the  transition  meas- 
ures of  Silesia.  It  is  new  to  this  country  but  passes  by  de- 
cortication into  the  following ; 

4.  Stigmaria  minuta  Lesq.  First  Geological  Report  of 
Pennsylvania,  Plate  XVI,  fig.  1 and  2,  from  the  Pocono 
(Vespertine)  of  Mauch  Chunk. 

5.  A branch  referable  to  Stigmatocanna  Wollcmanniana 
Gbpp,  but  not  positively  ascertainable,  the  bark  of  the 
tubercles  being  destroyed. 
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6.’  A Lejpidodendron  (?)  in  four  twisted  and  compressed 
fragments,  so  mncli  deformed  that  the  outlines  of  the  scars 
are  not  discernible. 

Sphen.  flaccida  and  Stig.  minuta  predominate  and  are 
represented  by  many  fragments. 

“The  specimens  were  very  hard  to  study  and  determine, 
as  they  are  twisted  in  many  dmections  and  the  vegetable 
fragments  are  covered  with  a coating  of  coal  as  hard  as 
graphite.’-  These  specimens  I procured  in  1875. 

In  April,  1877,  I collected  a large  number  of  additional 
specimens  which  were  forwarded  for  examination  to  Prof. 
Lesqnereux,  who  replied : ‘ ‘ They  mostly  represent  one  spe- 
cies : SpTienopteris  {HymeiiopliyTlites)  furcata  Brongt., 
which  is  not  rare  in  the  Lower  Carboniferous,  and  which  I 
found  in  1851  in  the  Yespertine  (ISTo.  X)  of  Manch  Chunk. 
The  numerous  specimens  which  yon  have  sent  represent  it 
better  than  I ever  saw  it,  with  large  stems,  branches  and 
even  roots.  The  other  specimens  are  fragments  of  species 
already  examined.” 

The  following  analyses  of  specimens  of  the  coal  taken 
from  three  separate  beds  in  the  upper  part  of  the  middle 
member,  were  made  in  the  Laboratory  of  the  Survey  at 
Harrisburg  by  Mr.  A.  S.McCreath.” 


No.  167. 
Seam  No.  5. 

No.  179. 
Seam  No.  10. 

No.  198. 
Seam  No.  17. 

WAter, 

.340 

.350 

.470 

Volatile  matter, 

13.660 

16.290 

21.340 

Fixed  carbon,  

53.295 

61.785 

51.972 

Sulphur,  

.465 

7.180 

1.033 

Ash, 

32.240 

14.395 

25.185 

100.000 

100.000 

100.000 

Color  of  Ash. 

Gray. 

Red. 

Reddish  graJ^ 

Per  cent,  of  iron, 

6.25 

1 

Sulphur  taken  up  by  iron,  . 

7.143 

The  high  percentage  of  ash  is  a noticeable  feature  which 
supports  the  theory  that  these  coals  in  No.  X are  drift  beds. 
The  great  interest  attaching  to  the  discovery  of  the 
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numerous  small  coal  beds  looked  in  between  the  sandstone 
plates  of  Sideling  Hill  and  only  revealed  by  the  happy 
accident  of  tunneling  the  mountam  for  the  passage  of  the 
coal  trains  from  mines  in  beds  of  Carboniferous  age,  makes 
it  proper  to  add  a few  words  indicating  both  their  true  re- 
lationship in  the  Palseozoic  column  and  the  origin  of  the 
name  “Hew  River  Series”  given  to  them  in  the  section 
above. 

Prof.  W.  B.  Rogers,  as  State  Geologist  of  Virginia  from 
1836  onwards,  reported  the  existence  of  workable  coal  beds 
far  below  the  Conglomerate  base  of  the  Coal  Measures,  on 
the  Hew  River,  in  Montgomery  Co.,  near  Augusta  Springs 
and  elsewhere  in  Virginia. 

An  illustrated  report  of  two  workable  beds,  4'  and  8'  feet 
thick  respectively,  on  Tom’s  Creek,  at  the  gap  of  the  Hew 
River  through  Brushy  Ridge  ; of  a dozen  unworkable  beds 
in  a ])elt  of  the  same  Pocono  and  Mauch  Chunk  (Vesper- 
tine and  Umbral)  measures  along  the  west  slope  of  Peak 
Mountain  in  Wythe  Co.,  Va.  ; of  several  larger  beds  of  the 
same  age  back  of  Christiansburg  ; and  of  numerous  worth- 
less outcrops  of  these  beds  along  a range  of  a hundred 
miles,  may  be  found  in  the  published  Proceedings  of  the 
American  Philosophical  Society,  at  Philadelphia. 

In  1877  Prof.  W.  M.  Fontaine  of  the  West  Virginia  Uni- 
versity at  Morgantown  published  in  the  numbers  of  Silli- 
man’s  Journal  for  January  and  February  the  results  of  a 
careful  survey  which  he  had  made  of  the  same  (Pocono) 
group  of  coal  beds  wRere  they  have  l)een  recently  exposed 
to  view  in  constructing  the  Lewis  Tunnel  of  the  Chesapeake 
and  Ohio  Railroad  through  the  Alleghany  Mountain.  The 
])eds  are  four  in  number,  and  none  of  them  are  12  inches 
thick,  as  may  be  seen  from  the  foUoAving  condensed  recast 
of  his  section  : — 

Dark  shales ; olive  and  reddish  marlites, 30'  1 

Firm,  thick-bedded  dark  shale,  } 1 

Local  coal  bed,  12  inches  thick.  ) ^ J.135' 

Firm,  silicious,  rather  coarse,  bluish-gray  sandstone,  hold-  j 
ing  bits  of  lower  rock,  drifted  stems,  and  coal  beds.  j 
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Black  sandy  slates, 15'  1 

Sandstone, 3' 

Coal,  slaty,  6 inches  thick. 

Fireclay  containing  rootlets,  5' 

Coal,  2 inches  thick. 

Fireclay,  1 inch  thick. 

Gray  sandstone,  with  films  and  streaks  of  coal,  (fioated,)  30' 
Black  slate  and  coal,  12  inches  thick. 

Brown  fiaggy  sandstone , 3 

Coal,  8 inches  thick. 

Fireclay,  5 inches  thick. 

Bluish-black  sandy  shales, 5' 

Gray  flags, 50' 

Interval  (?)  feet  thick. 

Olive  sandstone,  20' 

Argillaceous  thickly  bedded  sandstone,  with  thin  films 

of  coal  and  black  shale, 40' 

White,  pebbly,  silicious  sandstone,  very  persistent,  con- 
cealing the  underlying  rocks,  and  having  themselves  a 

thickness  of  at  least,  

Interval  of  fiaggy  sandstones  and  inter-stratified  shales, 
dingy  yellow  when  freshly  fractured,  and  weathering 
brown  : down  to  the  red  marls  and  sands  of  the  Catskill 
formation  No.  IX,  


)215' 


60' 


J.500' 


This  interval  of  500'  wliicli  Prof.  Fontain  finds  reason  in 
his  district  to  exclude  from  X and  insert  in  IX,  I find  anal- 
ogous to  the  lowest  member  of  the  Pocono  {Xa)  in  my 
section,  described  above. 

Xa.  The  lower  member  in  its  general  character  bears 
some  resemblance  to  the  upper  member  in  as  far  as  it  is 
made  up  of  alternations  of  sandstones  and  shales.  But  the 
sandstones  are  more  argillaceous  and  not  as  massive  ; tliey 
are  coarse  grained  and  stained  with  iron  and  at  times  con- 
tain red  and  yellow  specks.  The  shales  are  both  argilla- 
ceous and  silicious,  and  the  alternations  with  the  sandstone 
are  more  frequent  than  in  the  upper  member. 

The  predominating  colors  of  the  sandstone  and  shale  are 
gray,  yellow,  olive  and  green. 

This  member  seems  to  contain  more  ferruginous  matter 
disseminated  through  the  strata  than  either  of  the  other 
members,  and  quite  frequently  iron  concretions  are  found. 

The  horizon  between  the  Pocono  (X)  and  Catskill  (IX)  is 
not  very  distinctly  marked.  The  greatest  distinction  be- 
tween the  two  formations  is  one  of  color,  X being  gray,  and 
IX  red.  The  ujfper  strata  of  the  Catskill  are  more  argilla- 
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ceous  than  those  at  the  bottom  of  the  Pocono,  which  fact 
determines  in  a measure  the  topography  of  the  southern 
slope  of  Sideling  Hill. 

The  shajDe  of  Sideling  Hill  in  cross  section  is  determined 
by  the  various  characters  exhibited  along  their  outcrops  by 
the  four  members  of  the  Pocono  Formation : Xd  making 
the  middle  part  of  its  western  slope  ; Xc  the  upper  part ; 
Xb  the  crest ; Xa  the  upper  part  of  the  eastern  slope.  The 
west  slope  is  stee^r  and  almost  a plane,  seldom  bemg  cut 
into  by  runlets.  The  massive  conglomeritic  layers  of  Xb 
furnish  a remarkably  straight  and  even  crest  to  the  mount- 
ain. The  coal  series  Xc  outcrop  on  an  even  slope  just  be- 
low and  west  of  the  crest.  The  straightness  of  the  crest  is 
primarily  due  to  the  j>ersistent  regularity  of  the  general 
westward  dip,  the  exact  force  of  which  is  shown  in  the 
plate  sections  of  this  report. 

IX.  CatsJcill  {Ponent,  Old  Red,)  Sandstone. 


No.of 

stra- 

tum. 

Description. 

Thick- 

ness. 

Total 

from 

bottom. 

116 

Concealed.  Probably  composed  of  red  shales  and 
sandstone,  alternating  with  white  and  gray  sand- 
stones,   

Feet. 

175 

Feet. 

2680 

115 

Greenish  gray,  slaty  sandstone,  containing  mica- 
ceous specks,  alternating  with  soft,  bright  red 
shale,  

100 

2505 

114 

Massive,  coarse-grained,  reddish-gray  sandstone, 
alternating  with  red  shale  and  sandstone,  . , . 

125 

2405 

113 

112 

Very  silicious  brown  hematite  ; thickness  undeter- 
mined, but  variable, 

Partly  concealed.  Consisting  for  the  jnost  part  of 
red  flaggy  sandstone  and  shale,  alternating  with 
massive  yellow,  gray,  and  white  shaly  sand- 
stone,   

1520 

2280± 

2280 

111 

Red,  sandjg  and  argillaceous  shale ; lower  part 
containing  fucoid  stems,  and  showing  a fine  ex- 
hibition of  ripple  marks,  

270 

760 

no 

Red,  massive  sandstone  and  shale,  with  slight  al- 
ternations of  green,  sandy  shale  and  massive 
brown  sandstone,  particularly  toward  the  lower 
part, 

140 

490 

109 

Red . shale  and  sandstone,  alternating  with  gray 
shale  and  massive  gray  sandstone;  containing 
small  deposits  of  coal,  

290 

350 

108 

Light  yellow,  sandy  shale,  alternating  with  friable 
red  shale ; surfaces  stained  with  bituminous 
matter.  Lower  part  brownish-gray  sandstone, 
containing  micaceous  specks, 

60 

60 

CATSKILL  SANDSTONE. 


F.-217 


Notes. — The  study  of  Nos.  110,  115,  and  114,  was  made 
in  Smith’s  Valley  ; that  of  No.  113  on  Mr.  J.  B.  Moreland’s 
farm,  Smith’s  Valley  near  Sideling  Hill  Tunnel;  that  of 
No.  112  to  108  inclusive  in  Smith’s  Valley,  along  the  line 
of  the  East  Broad  Top  Hailroad  and  Sideling  Hill  Creek. 
Deposits  of  “drift  coal”  in  No.  109  were  found  on  Mr.  Wm. 
Smith’ s farm,  1^  miles  from  MajDleton,  Union  TownsliijD. 

Character. — The  Catskill  formation  No.  IX  in  this  region 
consists  for  the  most  part  of  thick  alternating  masses  of 
red  argillaceous  shale  and  sandstone,  with  occasional  beds 
of  gray,  yellow,  white  and  green  sandstone  and  shale.  It 
does  not  admit  of  sub-division  either  by  its  fossils  or  mineral 
composition.  It  may  however  be  remarked  that : 

The  wpjper  part  is  composed  of  red  shale  and  sandstone 
alternating  with  gray  and  whitish  sandstone,  containing 
micaceous  specks. 

The  central  part  seems  to  be  made  up  principally  of  red 
flaggy  sandstone  and  shale  alternating  with  thin  massive 
yellow,  gray  and  white  shaly  sandstone ; toward  the  bottom 
the  red  shale  becomes  more  sandy,  contains  fewer  alterna- 
tions of  gray  shale  and  a number  of  imperfect  remains  of 
what  apparently  was  a terrestrial  vegetation,  the  accumula- 
tion in  some  localities  being  sufficient  to  form  small  ‘ ‘ drift 
beds”  of  coal. 

The  lower  part  seems  to  contain  a predominant  amount 
of  ferruginous  matter,  and  the  surfaces  of  the  strata  are 
sometimes  slightly  stained  with  a bituminous  coating.  No 
fossils  were  found  in  this  mass  other  than  a few  remains  of 
fish  bones  and  scales,  having  a white  and  bluish  tint  in  con- 
trast with  the  red  and  brownish-red  shale. 

Throughout  the  whole  formation  the  beds  are  very  argil- 
laceous, weathering  easily,  as  may  be  well  seen  in  the  deep 
cuttings  recently  made  along  the  line  of  the  railroad. 

No.  113  of  the  section  is  a bed  of  impure  iron  ore,  appa- 
rently of  no  practical  value,  lying  about  400  feet  below  the 
assigned  top  of  the  formation.  Its  outcrop  runs  along  the 
western  side  of  Smith’s  Valley.  No  valuable  beds  of  iron 
ore  have  ever  been  discovered  in  this  formation  in  other 
parts  of  the  State,  but  numerous  balls  and  nodules  of  iron 
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ore  are  occasionally  seen  in  the  sandstones,  and  the  red 
color  of  most  of  the  strata  is  of  course  iDrodnced  by  the  gen- 
eral dihusion  of  iron  oxide  through  the  mass.  No.  IX  is  a 
red  formation  from  the  Hudson  river  far  south;  and  in  Eng- 
land it  is  called  the  Old  Red  Sandstone. 

In  the  Catskill  mountains  of  New  York  and  in  Eastern 
Pennsylvania  No.  IX  contains  beds  of  massive  conglomer- 
ate ; but  in  the  Aughwick  Valley  district  it  shows  nothing 
more  massive  than  coarse  sandstones.  These  are  very  solid 
when  first  quarried  ; but  are  jooorly  adapted  for  building 
purposes,  because  they  cannot  bear  the  action  of  the  weather. 

In  the  Catskill  mountains  No.  IX  holds  l)eds  of  impure 
limestone  ; but  none  were  noticed  in  our  district. 

Fish  heds  characterize  this  formation  and  are  of  importance 
to  the  geologist  because  they  seem  to  hold  a fixed  position 
near  the  base  of  the  formation.  Their  scales  and  bones  are 
so  numerous  in  some  localities  of  northern  Pennsylvania  and 
eastern  New  York  as  to  cover  the  outcropping  rocks  with 
white  blotches.  Those  which  Mr.  Slierwood  describes  in 
his  reports  on  Bradford,  Tioga,  and  Lycoming  counties  be- 
long partly  to  the  Chemung  series.  But  other  and  higher 
fish  beds  appear  in  the  true  Catskill  series.  The  following 
extract  from  Mr.  Sherwood’s  section,  made  for  Professor 
James  Hall  in  1874,  published  in  the  Proceedings  of  the 
American  Philosoi^hical  Society,  April  19,  1878,  will  show 
that  they  come  in  about  100  feet  above  the  top  of  the  Che- 
mung. It  is  possible  that  the  bituminous  coating  to  the  rock 
surfaces  mentioned  in  describing  N.  108  of  our  section,  and 
even  the  “small  deposits  of  coal”  in  No.  109,  may  be  ex- 
plained by  the  diffusion  rather  of  animal  than  of  vegetable 
matter. 

Section  of  the  Fish-heds  in  the  Oatslcilt  mountains^  at 
Palenoille,  in  Neio  Torh.  Thictcness  gimn  in  feet. 


440 

48 

10 

130 

32 

53 

200 


S.  S.  coarse,  gray  sandstone, 

Concealed, 

S.  S.  coarse,  gray, 

Concealed, 

S.  >S.  coarse,  gray,  .... 

Concealed, 

S.  S.  coarse,  gray,  with  inany  pebbles 


> Gray  beds,  X, 


) 


719' 

200' 


37 

23 

340 

19 

20 

50 

15 

33 

14 

35 

2 

5 

50 

16 

10 

11 

63 

152 

47 

88 

37 

38 

480 

29 

219 

15 

22 

60 

12 

140 

40 

103 

103 

8 

4 

20 

68 

1 

li 

2' 

6 

7 

6 

9 

3 

3 

47 

6 

10 

6 

s 

str 

sol 

on 
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Shaly  rock,  red, 27 

Concealed,  

S.  S.  coarse,  gray ; scattered  pebbles. 

Concealed,  Gray  beds,  X, 466' 

S.  S.  coarse,  gray, 

Concealed, 

Shaly  rock,  red, 

Concealed, 

S.  S.  coarse,  gray, 

Shaly  rock,  red,  

S.  S.  coarse,  gray, 

Shaly  rock,  red,  

S.  S.  coarse,  gray, 

Concealed, 

Conglomerate,  coarse, 

S.  S.  reddish,  

Shaly  rock,  red, 

S.  S.  coarse,  gray, 

Conglomerate,  coarse, 

Shaly  rock,  red,  it-.-,,  , 

S.  S.  coarse,  gray ; pebbles, ' beds,  IX,  . . 2319' 

Shaly  rock,  red,  

S.  S.  coarse,  gray ; scattered  pebbles,  . . . 

Concealed, 

S.  S.  coarse,  gray, 

Concealed,  . . ' 

S.  S.  coarse,  dark  gray, 

Shaly  rock,  red, 

Concealed, 

S.  S.  coarse,  dark  gray, 

Concealed, 

S.  S.  gray,  (reddish  toward  the  top,)  . . . 

S.  S.  red  and  gray  ; beds  of  red  shaly  rock, 

Shaly  rock,  red,  

S.  S.'gray.  Fisn-BONE  bed,  1 ft.  near  the  bottom  of  ) 

the  103  ft., I 

Shale  greenish  and  dark  blue,  (some  Fish-bones,)  . . 

Shaly  rock  red ' beds,  103 

Fisn-BONE  bed,  6 to  8 in., 

Shaly  rock,  red,  mottled  with  green, 

Fisu-bone  bed,  6 to  12  in., 

Shaly  rock,  greenish, ) 

S.  S.  bluish-gray, 

Shaly  rock,  red,  somewhat  mot- 
tled green,  

Shaly  rock,  greenish, 

S.  S.  bluish-gray, 

Shale  greenish-gray, ) Red  and  green  beds,  IX— VII,  105' 

Shaly  rock,  rubbly,  variegated, 

ferriferous,  

S.  S.  bluish-gray, 

Shales,  red  and  green, 

Shaly  rook,  gray  and  greenish, 

Shaly  rock,  red  and  green,  . . 

S.  S.  bluish  and  gray  ; of  great  thickness  at  the  village  of  Palenville. 


aitli’s  Valley  is  excavated  in  Catskill  (IX  ),  and  its  main 
im  has  excavated  its  channel  along  the  outcrops  of  the 
upper  rocks.  The  mountain  slope  of  Pocono  (X)  rises 
hie  west,  and  Clear  ridge,  made  by  the  outcrop  of  Che- 
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mung  (VIII),  on  the  east  of  it.  The  smaller  streams  on  each 
side  descend  into  the  main  stream  through  winding  chan- 
nels, now  perpendicular  to  the  strike  of  the  rocks  and  now 
comformable  to  it. 

The  Catskill  outcrops,  leaving  Smith’s  Valley,  sweep 
southeastward  and  eastward  around  the  end  of  Jacks 
mountain,  being  flattened  and  broadened  by  its  dying  anti- 
clinal, and  then  till  the  valley  of  Sideling  Hill  Creek  towards 
Brownsville.  The  headwaters  of  Lick  Bun  (which  enters 
Great  Angwick  Creek  at  Maddensville)  mark  the  north- 
eastern border  of  Catskill  outcrop  in  the  Anghwick  basins, 
near  the  house  of  Mr.  T.  Lambertson. 

Creeped  outcrop.  This  interesting  phenomenon  may  be 
studied  to  advantage  in  the  railroad  cutting  through  the 
end  of  Clear  Hidge,  where  it  enters  Smith’s  Valley  to  ascend 
Sideling  Hill  slope.  The  accompanying  illustration*  shows 
how  the  slates  near  the  bottom  of  the  Catskill  formation 
are  bent  over,  down  hill,  making  what  is  called  an  “outcrop 
creep.” 

At  the  bottom  of  the  cut  the  strata,  where  solid  and  un- 
moved, dip  at  an  angle  of  78°  towards  the  H.  73°  W.  but  at 
the  top  of  the  cut  their  outcropping  edges  are  bent  over 
westward,  down  hill,  until  they  make  a right  angle  with  the 
dip. 

The  creep  extends  along  the  western  slope  of  Clear  Ridge, 
for  a mile  and  a half,  or  two  miles,  south  of  the  gap.  The 
valley  bed  at  the  foot  of  the  ridge  is  filled  with  “demoral- 
ized’ ’ material  from  the  disturbed  and  eroded  outcrops.  The 
cause  of  the  creep  therefore  need  not  be  sought  for  in  glacial 
or  any  other  foreign  action.  It  is  evidently  produced  by 
the  ordinary  annual  freezing  and  thawing  of  the  rain  water, 
opening  the  leaves  of  the  mass,  admitting  vegetable  roots 
and  soil,  and  pnshiiig  every  part  of  the  steep  hill  side  down- 
wards. 

*ProTn  photographs  taken  by  Mr.  John  O.  Brown,  Dr.  E.  Wallace,  and  Mr. 
Percival  Roberts,  Jr. 
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YIII.  Lower  Devonian  Series. 


VIII. 

VIII. 

VIII. 

VIII. 


f b.  Transition  red  and  olive  shales,  90' 

D.  Chemung.  | (^Vergent)  shales, I860' 

C.  Portage,  {Vergent flags,')  1450 

( c.  Genesee  {Cadent  Upper)  slates, 325' 

B.  Hamilton.  1 h.  Hamilton  {Cadent)  shale, 635' 

' a.  Marccllus  {Cadent  Lower)  black  slate,  . . . 875' 


A.  Upper  Helderburg.  Corniferous  {Postmeridian)  limestone,  . 60 


Total  thickness  of  VIII, 


5295' 


No.of 

stra- 

tum. 

Description. 

‘ Thick- 
ness. 

Total 

from 

bottom. 

Catskill  and  Chemung  Transition  beds. 

Feet. 

Feet. 

107 

Yellowish-white,  argillaceous  sand  shale,  lower 
part  containing  lepidodendra  and  catamites,  . . 

8. 

90. 

106 

Red  sandstone  and  shale,  containing  ripple  marks, 
with  slight  alteratiftns  of  green  shale, 

18. 

82. 

105 

Alternating  olive-green  sandstone  and  shale,  lower 
part  of  a darker  green  color, 

10. 

64. 

104 

Greenish-gray  sandstone  and  shale  ; upper  10  feet 
containing  quartz  crystals ; lower  part  fossilifer- 
ous, 

15. 

54. 

103 

Alternating  red  sandstone  and  shale, 

25. 

39. 

102 

Green  fissile  shale, 

1. 

14. 

101 

“Larry’s  Cr.  ore  bed,”  ranging  from  4 inches  to  1 
foot  thick,  containing  Spirifer  disjuncta  and 
Ehynchonella, 

.8 

13. 

100 

Green  fissile  shale,  containing  two  sandstone  strata, 
2 inches  thick,  upper  surl'aces  showing  ripple 
marks,  and  under  surfaces  containing  impres- 
sions of  fucoid  stems, 

Fossiliferous,  brovmish-gray  sandstone,  containing 

Spirifer  disjuncta,  &c.,  

Dirty  white  sand  shale,  containing  plant  impres- 
sions,   

3. 

12.3 

99 

1. 

9.3 

98 

.3 

8.3 

97 

Yellowish-red  sandstone, 

5. 

8. 

96 

Red  shale,  easily  weathered,  containing  occasional 
seams  of  stmdstone  and  green  shale  a few  inches 
thick, 

3.+ 

3. 

95 

9 

Chemung  shales. 

Partly  concealed.  Consisting,  for  the  most  part, 
of  olive  and  brown  argillaceous  sandstone  and 
shale,  containing  alternations  of  red  fissile  shale. 
Readily  weathered  into  clay, i 

245 

1860 

94 

Massive  dark-gray  sandstone,  containing  ferrugin- 
ous specks,  alternating  with  reddish-gray,  flaggy 
sandstone, 

1 

15 

1615 

93 

Upper  part  fossiliferous  greenish-gray  sandstone  ; ! 
lower  part  alternating  soft  red  and  light-green  j 
sandy  shale,  . . . . " [ 

100  1 

1600 

92 

Massive  brown  sandstone.  Surfaces  stained  with  i 
iron  and  coated  with  minute  quartz  crystals,  al-  ' 
ternating  with  light  red  shale,  showing  imiires-  1 
sions  of  i'ucoids,  1 

1 

1 

70  1 

1500 
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91 

Eed,  brown,  and  gray  sandstone.  The  lower  part 
is  coini^osed  principally  of  red  and  olive  sand 
shale,  containing  micaceous  specks ; surfaces  of 
the  olive  shale  very  much  stained  with  iron,  . . 

140 

1430 

90 

Partly  concealed.  Consisting,  for  tlie  most  part, 
of  hard,  massive,  gray  and  brown  sandstone,  con- 
taining micaceous  specks,  alternating  with  softer 

shaly  strata,  

Partly  concealed.  Composed  principally  of  mas- 
sive, gray  and  brown  sandstone,  containing  yel- 
low and  red  specks,  alternating  with  softer  sand- 
stone and  shale  ; tlie  softer  strata  predominating 
more  than  in  No.  90,  being  marked  by  sharp, 
narrow  ravines,  running  pai'allel  with  the  strike. 

500 

1290 

89 

490 

790 

88 

Brown,  green,  and  gray  massive  and  flaggy  sand- 
stone ; surfaces  very  much  stained  with  iron,  . . 

80 

300 

87 

Partly  concealed.  Consisting,  for  the  most  part, 
ot  red  and  olive  shale  and  sandstone  ; former  pre- 
dominating,   

100 

220 

86 

Massive  reddish-broivn  sandstone,  containing  mi- 
caceous specks, 

10 

120 

85 

Massive  reddish  brown  sandstone,  containing  mi- 
caceousspecks,  andshale  alternating  with  brown 
argillaceous  sandstone,  containing  crinoid  stems. 

110 

110 

84 

Portage  flags. 

Partly  concealed.  Consisting,  for  the  most  part, 
of  hard,  massive,  brown  andgray  sandstone,  with 
alternating  strata,  from  10'  to  30'  thick,  of  soft 
olive  and  gray  shale,  marked,  in  some  cases,  by 
sharp,  narrow  ravines,  running  parallel  to  the 
strike,  

500 

1450 

83 

Massive  brown  sandstone,  containing  iron  specks, 
alternating  with  shale, 

40± 

950 

82 

Light  fawn  colored,  argillaceous  shale,  alternating 
with  greenish  yellow,  flaggy  sandstone ; surfaces 
coated  with  minute  quartz  ci-ystals, 

70 

910 

81 

Partly  concealed.  Composed  principally  of  yel- 
low, green,  and  light  olive  shale,  alternating  with 
occasional  beds  of  brown  and  gray  sandstone. 

140 

840 

80 

Light  fawm  colored,  yellow  and  green  argillaceous 
shale,  alternating  with  soft,  olive  brown  and 
green  flaggy  sandstone  ; latter  containing  yellow 
and  red  sjiecks,  and  surfaces  stained  with  iron,  . 

100 

700 

79 

Light  olive  shale,  with  yellow  and  red  .stains  ; lower 
part  very  flssile, 

80 

600 

78 

Yellow  shale,  containing  a few  alternating  beds 
of  sandstone, 

80 

520 

77 

Dark  olive  and  yellow  argillaceous  shale, 

120 

440 

76 

Light  olive  shale,  containing  alternations  of  thinly 
laminated  sandstone  strata,  from  1 to  2 inches 
thick,  

100 

320 

75 

Same  character  as  No.  76,  but  with  the  sandstone 
predominating,  

60 

220 

74 

Dark  olive  shale,  containing  beds  of  shaly  sand- 
stone, stained  bright  red  with  ferruginous  matter, 

50 

160 

73 

Olive,  red,  and  yellow  shale, 

10 

110 

72 

Gray  sandstone,  with  a few  alternating  beds  of 
olive  shale, 

35 

100 

71 

Fine  grained,  greenish-gray  sandstone,  in  beds 
from  4 to  6 inches  thick,  alternating  with  flne- 
grained,  olive  flssile  shale, 

65 

65 
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Section  of  the  Oriskany  S.S.  and  Marcellas  slate, 
showing  position  of  iron  ore  beds,  at  Three  Springs 
and  Saltillo  in  Huntingdon  Co.  Pa.  p^^22s. 


ohve  & brown  shede. 


Partly  concealed.  Proven  dray&ilack. 
argil-sbale,  with  beds  or  S.S. 


Slaxtk  date  &hrnwn  shale. 


...^^Marcellus  iron  orebed.  ~~ 

n Park  blue  L.S.  . 

Paribrownish  gray ar^l.  lime  sh. 


^ Parle  greeiash  gray  lime 
^ 'l.tpictly P.P. 

,5  ParP  dive  calc,  shale. 

^ Massive  gray  argil.  P.S. 
Pari  dPvedyePewargil.  P P. 


I 

I 


Ochreous,  day  & calc. P.S. 
Sand  containing  pebbles. 

Coarse  gained  Sandstone. 
Orisbany  "chert" iron  orebed. 


Gray.sbaly,  argP.LS. 


Black  lissile  .slate  & .shale. 


o.a.M 
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70 

Genesee  Slate. 

Partly  concealed.  Olive  slaty  and  shaly  sandstone, 

alternating  with  brownish-gray,  flaggy  sandstone, 
and  a few  beds  of  olive  shale, 

100 

69 

Light  olive  and  greenish-gray  argiUaceous  shale 

and  slate, 

75 

68 

Partly  concealed.  Probably  same  in  character  as 

No.  69 

100 

67 

Dark  olive,  fissile  slate,  with  occasional  beds  of  a 

bright  brown-colored  sandstone,  2 to  4 inches 
thick, 

50 

66 

Hamilton  Shale. 

Partly  concealed.  Consisting,  for  the  most  part. 

of  gray  sandstone  flags  and  shales,  containing 
fossils,  as  in  No.  65,  but  not  as  abundant,  .... 
Upper  part  hard,  massive,  greenish-grav  and  flaggy 

250 

65 

olive  sandstone ; lower  part  light,  olive,  slaty 
sandstone.  Surfaces  very  much  stained  with 
iron.  Contains:  Aviculopecten  princeps,  Cho- 
netes  mucronatus  and  coronata,  Grammysia, 
Spirifer  granulifcra,  and  mucronatus,  and  Ten- 
taculites.  Algae  more  particularly  Spirophyton 
caudagalli,  

85 

64 

Partl5'  concealed.  Consisting,  for  the  most  part. 

of  massive  gray  and  flaggy  sandstone,  alternat- 
ing with  beds  of  thinly  laminated,  fissile  shale, 
(fossiliferous,) 

250 

63 

Thin,  gray,  calcareous,  flaggy  sandstone,  and  beds 
of  greenish-gray,  fragile  sandstone,  alternating 
with  gray  and  dark  olive  shale, 

100 

62 

Marcellus  Black  Slate. 

Upper  member, 571  feet.  ) 

Middle  member, 20  feet.  > 875' 

Lower  member,  284  feet.  ) 

Upper  Member. 

Partly  concealed.  Composed  principally  of  gray 

and  brown  shale,  alternating  with  ilaggy  and 

slightly  calcareous  sandstone, 

200 

61 

Argillaceous  gray,  olive,  and  brown  shale,  very 

much  stained  with  iron  aiul  bituminous  matter. 

200 

60 

Partly  concealed.  Consisting,  for  the  most  part. 

of  brown,  gray,  and  black  argillaceous  shale, 
with  occasional  beds  of  sandstone, 

171 

59 

Middle  Member. 

Gray,  shaly,  argillaceous  limestone,  alternating 
with  greenish-gray  lime-shale,  (local  deposit?)  . 

i 

20 

58 

Lower  Member. 

Black  fissile  slate  and  shale ; surfaces  very  much 

stained  with  iron,  and  coated  with  bituminous 
m.atter, 

100 

57 

Black  slate  and  brown  shale  ; surfaces  stained  with 

iron,  and  coated  with  bituminous  matter  ; the 
shale  in  the  lower  laart,  directly  above  the  iron 
ore  bed,  is  very  argillaceous, 

1 

180 

56 

Marcellus  iron  ore  bed  ; of  varying  thickness,  . . 

4 

325 

225 

150 

50 

635 

385 

300 

100 


875 

675 

475 

304 

284 

184 

4 
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55 

Upper  Helderburg  Limestone. 

Dark  blue  limestone,  containing  seams  of  calcite,  . 

4 

60 

54 

Dark  brownish-gray  argillaceous  lime  shale,  . . . 

2 

66 

63 

Dark  blue  argillaceous  limestone,  

2 

64 

52 

Dark  bluish-gray  lime  shale  and  light  olive  cal- 
careous shale, 

7 

52 

51 

Dark  greenish  gray  lime  shale, 

1 

45 

50 

Concealed.  Shaly  limestone  ? 

7 

44 

49 

Dark  olive  calcareous  shale,  easily  weathered,  . . 

22 

37 

48 

Massive  gray  argillaceous  limestone, 

5 

15 

47 

Fragile  dark  olive  and  j’^ellow  argillaceous  lime- 
stone,   

46.  Schoharie  and  Caudagalli,  both  wanting,  but 
perhaps  represented  by  clay  and  shale  on  top  of 
the  Oriskany. 

10 

10 

Notes — The  above  strata  Avere  studied  and  specimens  col- 
lected at  the  following  localities,  viz 

No.  107  to  96  inclusive.  Transition  strata.  Railway  cut 
end  of  Clear  Ridge,  north-west  of  Saltillo,  Clay  Township. 

No.  95  to  85  inclusive.  Line  of  E.  B.  T.  R.  R.,  north- 
west of  Saltillo  and  Sideling  Hill  Creek,  Clay  Township, 
and  Coaling  Ridge,  Cromwell  Township. 

No.  84  to  71  inclusive.  Line  of  the  railroad  north-west 
of  Saltillo,  and  north-east  of  Three  Springs,  Clay,  Spring- 
Held  and  Cromwell  Townshij)S. 

No.  70  to  67  inclusive.  Sideling  Hill  Creek  and  the  line 
of  the  railroad  north-west  of  Saltillo,  Clay  Township  and 
north-east  of  Three  Springs,  Springfield  and  Cromwell 
ToAvnships. 

No.  66  to  63  inclusive.  North-west  of  Saltillo,  Clay 
Township  and  Saddleback  Ridge,  Springfield  and  Cromwell 
ToAAmships. 

Nos.  62,  61,  60,  58,  57,  and  56.  North-west  of  Saltillo, 
north-east  of  Three  Springs  and  Aughwick  Valley  near 
Orbisonia. 

No.  59.  Quarry  near  I.  Engeart’s  house,  1 mile  from 
Orbisonia. 

No.  55  to  47  inclusive.  Railroad  cut  at  Three  Springs. 

Description  of  the  Section  of  VIII. 

The  Transition  Layers  consist  of  yellow,  red,  green  and 
olive  shale  and  sandstone,  the  surfaces  of  some  of  which 
exhibit  fine  ripple  marks  and  impressions  of  fucoids  and 


LOWER  DEVONIAI^  SERIES. 


F.  225 


characteristic  Chemung  fossils,  Spirifer  disjuncta,  Rliyn- 
cTionella^  &c. 

The  Chemung  and  Portage,  taken  together  as  one  grand 
group,  have  well  delined  limits,  the  upper  being  topped  by 
the  transition  strata  at  the  base  of  the  red  Catskill,  and  the 
lower  being  bottomed  by  the  olive  slaty  and  shaly  sand- 
stone of  the  Hamilton  period. 

The  horizon  between  the  two  epochs,  however,  is  not  as 
well  defined,  and  has  been  located  rather  arbitrarily.  There 
are  certain  general  distinctions  between  the  two  which  it 
may  be  well  to  notice  before  describing  each  in  detail. 

Both  are  made  up  of  alternations  of  shales  and  sand- 
stones. In  the  Chemung  the  strata  are  more  silicious, 
while  in  the  Portage  they  are  more  argillaceous.  In  the 
latter  the  sandstone  is  always  finer  grained  and  the  shale 
more  clayey  than  in  the  former. 

The  Portage  sandstones  are  flaggy  and  at  times  very 
shaly,  and  their  alternations  with  the  shale  are  very  fre- 
quent, although  the  individual  strata  are  quite  thin,  the 
shale  predominating. 

The  Chemung  sandstones  are  more  massive,  occur  in 
thicker  strata,  their  alternations  with  the  shale  are  less 
frequent,  and  they  seem  to  contain  more  ferruginous  matter, 
and  more  micaceous  specks. 

The  Chemung  strata,  particularly  the  shaly  sandstones 
toward  the  top,  are  replete  with  marine  mollusca,  particu- 
larly brachiopods  ; while  the  Portage  is  extremely  poor  in 
fossil  life,  with  the  exception  of  crinoid  stems  and  sea 
weeds,  or  fucoids  ; although  the  occurrence  of  fossil  f ucoids 
would  not  distinguish  the  epoch,  since  these  are  very  abun- 
dant in  the  upper  part  of  the  Chemung  also  but  possibly 
the  two  are  of  different  types. 

Chemung.  The  upper  part  is  composed  of  olive-brown 
and  gray  massive,  and  sometimes  argillaceous,  sandstone 
alternating  with  flaggy  sandstone,  and  red  and  green  shale, 
both  shale  and  sandstone  containing  ferruginous  specks. 

The  central  portion  of  the  mass  is  made  up  principally 
of  brown,  red  and  gray  sandstone  and  shale ; the  sandstone 
15  F. 


226  F.  REPORT  OF  PROGRESS.  C.  A.  ASHBURNER,  1876. 

is  probably  more  massive  than  it  is  in  the  upper  part,  and 
besides  ferruginous  matter  contains  micaceous  specks. 

In  the  lower  'part  the  general  character  of  the  strata  is 
very  much  the  same,  although  apj^arently  containing  less 
iron  and  mica  than  the  central  part. 

In  descending  from  the  top  to  the  bottom  of  the  group 
the  sandstone,  which  in  the  upper  part  seems  to  predomi- 
nate, diminishes,  while  the  shale  increases ; and  the  alter- 
nations of  the  two  are  greater ; although  of  course  the 
sandstone  strata  must  be  thinner.  The  npioer  part  contains 
the  greatest  number  of  remains  of  fossil  life. 

In  New  York,  Prof.  Hall  reports  (1843)  that  “the  upper 
part  of  the  Chemung  is  characterized  by  a general  tendency 
to  conglomerate,  or  gravel.  In  a few  localities  the  mass  be- 
comes a well  characterized  pudding-stone.  This  conglom- 
erate (continues  Mr.  Hall)  nowhere  attains  suflicient  thick- 
ness or  importance  to  merit  a distinct  descrijDtion.”  See 
also  Mr.  Sherwood’s  description  of  it  in  Bradford  County, 
(Report  G),  and  Mr.  CarU’s  in  Reioort  1. 1. 1. 

Such  conglomerates  seem  to  be  without  representatives 
in  our  district.  Although  the  sandstones  toward  the  top 
of  the  Chemung  are  massive  and  coarse  grained,  yet  there 
seems  to  be  no  tendency  to  conglomerate  or  gravel. 

Portage.  The  general  character  of  this  formation  seems 
the  same  throughout.  The  upper  part  is  composed  of 
rather  massive  brown  and  gray  sandstone,  alternating  with 
beds  of  olive  and  gray  shale  from  10  to  30  feet  thick.  To- 
ward the  center  the  sandstone  becomes  more  flaggy,  and 
occurs  in  thinner  strata,  while  the  shale  becomes  more 
argillaceous,  forms  thicker  beds  and  is  more  varied  in 
color.  As  we  approach  the  bottom  the  sandstones  become 
thinly  laminated,  and  occur  in  beds  but  a few  inches  thick, 
and  the  shale  is  extremelv  argillaceous  and  weathers  read- 
ily  into  clay.  The  shale  throughout  tlie  whole  formation 
contains  more  or  less  iron,  which  on  exposure  readily 
washes  out  and  is  oxydized  on  the  surface,  coloring  the 
shale  to  various  shades  of  yellow,  brown  and  red. 

Cross  lamination,  or  oblique,  or  current  bedding,  con- 
cretions and  limestone  strata  which  are  so  abundant  in  the 
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Chemung  and  Portage  Epochs  in  New  York,  are  wanting 
in  Central  Pennsylvania.  The  ripple  marks,  also  abundant 
in  New  York,  are  comparatively  rare,  and  may  easily  be 
overlooked,  esj)ecially  after  studying  the  fine  exposures  of 
them  in  the  transition  layers  between  No.  YIII  and  No. 
IX  along  the  railroad  ; those  in  the  lower  Catskillin  Smith’s 
Valley  ; and  at  the  bottom  of  the  Hamilton  on  the  Augh- 
wick  near  Potts’  Gap. 

The  absence  of  limestone  or  limy  shale  and  concretions 
may  be  attributed  to  the  limited  remains  of  marine  life. 
These  in  New  York  are  found  in  great  colonies.  In  our 
district,  not  only  do  we  not  find  any  limestone  or  limy 
shale,  but  the  whole  period  is  particularly  devoid  of  any 
calcareous  matter  in  the  cementing  material  of  the  sedi- 
ment. This  is  readily  shown  by  the  rapid  weathering  of 
not  only  the  shale  but  also  the  harder  sandstone  strata  in 
the  cuts  along  the  railroad. 

In  the  Final  Report  of  1858  (Geology  of  Pennsylvania, 
Vol.  1,  page  141)  a thickness  of  3200  feet  is  assigned  to  the 
Chemung,  at  Huntingdon.  No  instrumental  measurement 
of  it  has  ever  been  made  there,  and  the  estimated  thickness 
of  3200  feet  is  probably  an  exaggeration. 

Genesee.  This  formation  consists  of  olive,  slaty 'and  shaly 
sandstone,  alternating  with  brownish-gray  flaggy  sandstone 
and  dark  olive  shale  ; toward  the  lower  part  the  sandstone 
strata  disappear,  and  the  shale  becomes  more  argillaceous, 
until  finally  at  the  bottom  we  have  dark  olive  fissile  slate 
with  occasional  beds  of  a bright  brown-colored  sandstone 
from  2 to  4 inches  thick.  The  shale  and  slate  are  slightly 
bituminous  and  stained  with  iron. 

Hamilton.  The  vpjper  part  is  made  up  of  gray  sand- 
stone flags  and  shales  ; toward  the  central  part  the  sand- 
stones predominate  in  a three-fold  character  of  massive, 
flaggy  and  slaty  to  the  exclusion  of  the  shale.  Surfaces  of 
the  sandstone  are  stained  with  iron  and  exhibit  the  follow- 
ing fossils : Amculopecten  princeps,  Chonetes  mucronatus 
and  Chonetes  coronata,  Grammy sia,  Spirifer  granulifera, 
Spirifer  mucronatus^  Tentaculites,  and  Algoe.,  more  par- 
ticularly Spirophyton  caudagalli. 
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In  the  loioer  part  the  sandstone  is  not  so  massive,  being 
more  tlaggy  and  slialy  ; the  flaggy  sandstone  at  times  becom- 
ing quite  calcareous,  and  very  much  stained  with  iron. 
Shale  alternates  with  sandstone,  and  toward  the  bottom 
predominates,  being  of  a gray  and  dark  olive  color,  some- 
times thinly  laminated  and  fissile. 

Kipple  marl^s  are  finely  exhibited  on  the  lower  strata 
exposed  along  Anghwick  Creek  near  Potts’  Gap. 

Marcellus.  This  formation  might  be  more  properly  di- 
vided into  an  upper  and  lower  portion  as  the  lithological 
characters  of  each  are  quite  distinct ; what  we  have  called 
the  middle  member  may  prove  to  be  nothing  more  than  a 
local  variation. 

The  upper  member  consists  of  brown,  gray,  olive  and 
black  argillaceous  sJiale  with  occasional  beds  of  flaggy 
and  slightly  calcareous  sandstone  in  the  upper  part,  and 
beds  of  non-calcareous  sandstone  in  tlie  lower  part.  The 
sandstone  and  shale,  but  more  particularly  the  latter,  are 
very  much  stained  with  iron  and  bituminous  matter. 

The  middle  member  is  made  up  of  shaly  argillaceous 
limestones,  alternating  with  greenish-gray  lime  shale.  The 
exact  position  of  this  member  of  the  series  may  be  a little 
above  or  below  that  given  in  the  section.  The  only  place 
where  it  seemed  possible  to  study  this  portion  was  in  the 
valley  of  Blacklog  creek,  near  Orbisonia ; where  the  dip 
of  the  strata  was  rather  uncertain,  and  too  far  from  the 
section  line  to  make  its  position  certain.  Although  it  has 
been  thought  best  to  suggest  that  this  limestone  is  only  a 
local  dej^osit,  economically  considered,  yet  it  seems  quite 
certain  that  the  horizon  may  be  lithologically  as  calcareous 
in  one  locality  as  another  ; but,  through  the  rock,  the  asso- 
ciated strata  being  very  argillaceous,  the  carbonate  of  lime 
may  be  in  some  places  more  generally  disseminated,  produc- 
ing nothing  but  a calcareo-argillaceous  shale,  instead  of  an 
argillaceous  limestone. 

The  loioer  member  consists  of  black  fissile  slate  and 
black  and  brown  shale,  the  surfaces  of  both  being  very 
much  stained  with  iron  and  coated  with  bituminous  mat- 
ter. In  Perry  county  there  occur  irregular  beds  of  coal, 
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the  vestiges  of  a vegetation  which  appears  to  have  been 
air  breathing  or  terrestrial.  The  lower  horizon  of  the  se- 
ries is  marked  by  an  important  ore  bed  (No.  56)  which  pri- 
marily is  a proto-carbonate  of  iron,  but  which  has  been 
changed  at  its  outcrop  by  atmospheric  action  into  brown 
hematite. 

It  is  not  an  infrequent  thing  to  find  the  black  shale  and 
slate  of  the  lower  member  very  much  contorted,  and  dip- 
ping in  an  oj)posite  direction  to  the  general  lay  of  the 
strata.  These  transverse  dips  are  seldom  of  any  extent 
and  are  apt  to  lead  to  errors  in  constructing  a section.  It 
seems  probable  that  some  of  tlie  faults  which  have  been 
located  in  the  Marcellns  and  associate  strata  may  have 
been  based  njion  deceptive  dips  in  this  lower  member. 

Upper  Ilelderberg  {Corniferous).  This  consists  of  dark 
bine  and  gray  argillaceous  limestones  alternating  with 
green,  olive  and  gray  calcareous  shales.  These  are  in- 
cluded in  the  Marcellns  formation  by  Prof.  H.  D.  Rogers, 
in  his  Final  Report  of  1858,  where  he  says : “The  post  me- 
ridian series  may  scarcely  be  called  a Pennsylvania  de- 
posit, as  it  only  enters  the  eastern  borders  of  the  State  near 
the  Delaware  Water  Gap.”  But  since  limestone  strata,  be- 
longing to  this  horizon  outcrop  extensively  through  Middle 
Pennsylvania  beneath  Marcellns  black  slates  and  were  de- 
posited under  conditions  very  different  from  what  prevailed 
afterwards  during  the  deposite  of  the  overlying  black  slate, 
it  seems  more  reasonable  to  consider  them  the  representa- 
tives of  the  New  York  Upper  Ilelderberg. 

Topography  of  the  outcrops  of  No.  VIII. 

The  surface  features  determined  by  No.  YIII  are  some- 
what varied  from  the  bottom  to  the  top  of  the  formation 
and  are  by  no  means  constant. 

Chemung  and  Portage.  The  upper  part  forms  a ridge 
the  summit  of  which  is  quite  rounded,  the  back  slope  (to- 
ward the  valley  of  No.  IX)  being  steeper  than  the  front 
slope  at  the  base  of  which  outcrop  the  lower  members  of 
the  series. 

The  lower  part  of  the  Chemung  makes  very  much  the 
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same  kind  of  topography  as  the  Portage  : ridges  broken 
into  knolls,  with  graceful  rounded  prohles,  steep  and 
narrow  vales  which  at  times  run  parallel  to  the  strike,  but 
more  generally  have  no  constant  direction,  the  erosion 
being  influenced  apparently  by  other  than  purely  strati- 
griDliical  causes. 

Hamilton.  The  sandstones  and  shales  of  this  group 
generally  form  a monoclinal  ridge,  separated  from  the  ridge 
of  Portage  rocks  by  a rather  sharply  delined  valley  of 
Genesee  slate  ; and  from  the  ridge  on  the  other  side,  made 
by  the  Oriskany  sandstone,  by  a broader  valley  of  more 
irregular  contour  excavated  along  the  outcrop  of  the  Mar- 
cellns  shale  and  slate. 

Beds  belonging  to  the  upper  part  of  the  Marcellns  are 
sometimes  found  very  near  the  crest  of  the  Hamilton  ridge ; 
occupying  the  position  generally  held  by  the  lower  rocks 
of  the  Hamilton. 

TJpx>er  Helderberg.  The  Corniferous  limestone,  with 
the  Marcellns  iron  ore  bed  directly  above  it,  flank  the 
Oriskany  ridge  on  the  side  next  to  the  Marcellns  shale 
Valley. 

Geograijliical  limits  of  the  outcrops  of  YIII. 

Hocks  of  Chemiiug  age  foim  Clear  Hidge,  extending 
from  the  Juniata  Hiver  west  of  Mapleton  about  south  25° 
degrees  west,  parallel  with  Smith’s  Valley.  It  is  crossed 
by  the  line  of  the  Three  Spring  section  just  north  of  the 
gap  in  the  ridge  through  which  the  railroad  passes. 

Clear  ridge  continues  to  the  southwest  on  almost  the 
same  course,  and  is  crossed  by  the  Sideling  Hill  Creek 
section  west  of  the  crook  in  the  creek,  where  it  flows  north- 
east, lief  ore  winding  around  Jacks  Mountain. 

The  Chemung  measures  re-cross  the  section  line,  with  a 
southeast  dip,  east  of  the  anticlinal,  near  the  boundary 
line  between  Clay  and  Springfield  toAvnshijis,  and  so  pass 
on  northeastward  near  Brownsville. 

South  of  the  railroad,  and  west  of  Beersville,  the  Che- 
mung outcrop  forms  Coaling  ridge,  in  which  the  dip  of 
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the  strata  is  very  low,  being  near  the  center  of  the  Augh- 
wick  synclinal. 

The  northwest  dipping  Chemung  rocks  form  a more  or 
less  broken  ridge,  from  their  extreme  northern  limit  in  the 
synclinal  southwestward,  alongside  of  the  Blackleg  moun- 
tain. This  ridge  is  crossed  by  the  Sideling  Hill  creek  sec- 
tion about  a mile  and  a half  southwest  of  Maddensville. 
Mr.  Solomon  Taylor’ s house  stands  on  the  summit  of  this 
ridge,  which  is  here  known  locally  as  Clear  Ridge,  proba- 
bly because  a ridge  of  Chemung  strata  is  very  seldom 
thickly  wooded.  Its  surface  is  generally  smooth,  and 
clear  of  broken  stone  and  loose  rocks. 

The  belt  of  outcroTiping  Portage  rocks  is  co-extensive 
with  that  of  the  Chemung,  and  is  crossed  by  the  Three 
Springs  section  east  of  Clear  Ridge,  and  by  the  Sideling 
Hill  creek  section  on  each  side  of  the  Jacks  Mountain  an- 
ticlinal. The  creek  in  its  sinuous  course  around  the  flex- 
ure flows  northeast  and  southwest  in  the  Portage  measures. 
The  outcrop  belt  on  the  eastern  side  of  the  anticlinal  passes 
northeastward,  in  the  Aughwick  Valley  basin,  to  the  west 
of  Coaling  ridge,  and  makes  the  valley  to  the  northeast  of 
that  ridge. 

The  same  strata  cross  the  first  section  line  again  on  the 
Blackleg  Mountain  range  east  of  the  point  where  the  sec- 
tion crosses  the  Aughwick  Creek.  They  then  pass  on 
southwestward,  intersecting  the  Sideling  Hill  creek  section 
on  each  side  of  the  headwaters  of  Silent  Hill  creek. 

The  area  of  the  Genesee,  Hamilton  and  Marcellus  out- 
crops is  included  between  the  edge  of  the  Portage  belt  and 
the  Marcellus  iron  ore  bed.  The  upper  part  of  the  Hamil- 
ton sweeps  round  over  the  Jacks  Mountain  anticlinal  south 
of  the  Sideling  Hill  creek  section  line  ; while  the  lower  part, 
together  with  all  of  the  Marcellus,  makes  the  curve  be- 
tween the  two  section  lines. 

The  Marcellus  iron  ore  hed  outcrop  is  readily  traceable 
throughout  the  district.  The  line  of  the  west  dipping  ore, 
west  of  the  anticlinal,  passes  beyond  the  limits  of  the  E.  B. 
T.  R.  R.  map  (plate  ) where  it  crosses  the  section  line  di- 
rectly to  the  east  of  Mr.  J.  F.  Meminger’s  house,  and  con- 
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tinues  in  an  apparently  unbroken  range  northward  through 
Hare’s  valley,  crossing  the  Juniata  river  and  Pennsylvania 
railroad  near  Max^leton. 

From  Meminger’s  the  outcrop  of  the  ore  runs  about 
south  16  degrees  west  to  Mr.  C.  R.  McCarthy’s  ore  bank, 
crossing  the  county  road  about  600  feet  northwest  of  Mr. 
G.  W.  Cohiir  s house. 

The  Oriskany  ridge,  which  carries  the  ore  on  its  north- 
western hank,  is  eroded  in  the  valley  of  the  Mountain 
Branch  creek  between  Cohill’s  and  McCarthy’s. 

The  McCarthy  ore  bank  lies  west  of  the  Oriskany,  and 
on  the  south  side  of  the  creek.  The  ore  is  principally  a 
carbonate  of  iron,  and  the  bed  is  from  3 to  4 feet  thick. 
The  ore  is  very  shaly  and  contains  a great  deal  of  clay. 
Prior  to  June  1875  only  about  100  tons  had  been  mined. 

From  the  McCarthy  bank  the  ore  range  x>asses  on  south- 
west along  the  hank  of  the  ridge  and  crosses  the  road  from 
Glasgow’ s to  Saltillo  directly  west  of  the  lime  kiln,  and  a 
quarter  of  a mile  northwest  of  Mr.  Richard  Hudson’s 
house.  The  bed  is  extremely  silicious  at  the  outcrop. 

Near  the  lime  kiln  is  a sand  quarry  on  the  outcroj)  of 
the  Oriskany  sandstone.  The  sand  is  of  a loose,  hne  tex- 
ture and  would  serve  well  for  glass  manufacture,  were  it 
not  for  the  iron  which  it  contains. 

From  the  lime  kiln  the  outcroj)  of  the  ore  holds  a course 
about  south  25  degrees  east,  crossing  the  road  southwest 
from  Glasgow’s  and  about  700  feet  more  or  less  southwest 
of  Black  & Co.’s  lime  kilns.  It  then  passes  to  the  rear  of 
Mr.  J.  R.  Black’s  house,  keeps  to  the  left  of  the  road,  and 
swings  round  over  the  Jacks  Mountain  anticlinal. 

At  this  iDoint  the  Oriskany  sandstone  ridge  terminates  in 
a high  anticlinal  knol),  two  miles  and  a quarter  directly 
south  of  Saltillo.  South  of  this  the  Oriskany  sandstone 
and  the  Marcellus  ore  sink  beneath  the  surface  with  the 
sinking  anticlinal.  The  outcrop  of  the  ore  bed  curves 
round  in  the  rear  of  Mr.  William  Johns’  house,  and  takes 
a course  east  northeast,  for  about  1,000  feet,  to  Hudson’s 
ore  bank,  where  the  bed  has  been  extensively  developed  in 
several  open  cuts  on  the  flank  of  Cave  Hill,  which  is  a 
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ridge  made  by . tlie  Oriskany  sandstone  and  Lewistown 
limestone,  dipj)ing  southeast. 

From  Hudson’s  opening  the  ore  crop  keeps  very  nearly 
a due  northeast  course  to  where  it  crosses  the  railroad  at  the 
eastern  end  of  the  cut  through  the  Oriskany  sandstone  at 
Three  Springs. 

In  this  railway  cut  the  ore  is  represented  by  an  iron  con- 
glomerate dipping  39°,  south  32°  east. 

From  this  point  the  bed  holds  a course  north  35°  east, 
to  the  line  of  the  Three  Springs  fault,  which  crosses  the 
Hill  Valley  road  at  a turn  in  the  road  about  800  feet  south- 
west of  Mr.  R.  L.  Greene’s  house.  Here  the  ore  bed  is 
thrown  to  the  right,  or  east,  by  the  fault,  so  as  to  abut 
against  the  Hamilton  rocks.  The  extent  of  the  side-throw 
is  1400  feet  and  the  ore  bed  is  seen  at  that  distance  to  the 
east  abutting  against  Hamilton  rocks. 

From  the  line  of  the  fault  the  range  of  ore  follows  the 
southeastern  slope  of  the  Oriskany  ridge,  having  a general 
course  north  30°  east,  to  where  it  crosses  the  road  east  of 
Mr.  J.  Dover’s  house.  Here  the  range  seems  to  bend  to 
the  northeast,  crossing  the  road  which  passes  Mr.  Isaac 
Fleck’s  to  the  east  of  his  house. 

The  Marcellus  ore  has  been  worked  in  several  open  cuts 
on  the  Fleck  farm,  and  is  reported  to  be  12  feet  thick.  All 
the  openings  are  old  workings,  very  much  fallen  in,  the  ore 
being  now  not  exposed.  But  in  a recent  shaft  (1875),  25 
feet  deep,  on  the  hillside  directly  in  front  of  the  road  lead- 
ing to  Price’s  Siding,  the  upper  part  of  the  bed  was  got  as 
a very  cellular,  honey  combed  brown  hematite,  overlaid  by 
from  2 to  4 feet  of  clay  containing  scattered  balls  of  ore. 
Directly  above  the  clay  was  found  a brown  shale  (Marcel- 
lus), alternating  wi  ch  layers  of  a darker  carbonaceous  shale. 
The  strike  of  the  bed  was  about  N.  25°  E and  the  dip  N. 
W.  showing  some  disturbance  ; for,  the  general  dip  of  the 
strata  at  this  locality  is  in  a reverse  direction,  towards  the 
south-east. 

After  passing  the  Fleck  open-cuts  the  Marcellus  ore 
range  continues  north-east  through  Hill  valley  along  the 
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eastern  slope  of  Chestnut  ridge  crossing  the  Juniata  river 
and  Pennsylvania  railroad  east  of  Mount  Union. 

The  next  Marcellns  iron  ore  range  to  the  east  of  the  last 
described  lies  along  the  western  slope  of  Royer  ridge 
formed  by  the  Blue  Ridge  anticlinal. 

It  crosses  Orbisonia  section  No.  2 (plate  No.  14)  a quarter 
of  a mile  southeast  of  the  point  where  the  railroad  cuts 
the  section  line.  Continuing  southwest  it  crosses  the  Orbi- 
sonia section  line  (plate  No.  13)  about  200  feet  southeast  of 
the  railway  and  circles  round  the  Blue  Ridge  anticlinal. 
Its  jDosition  above  the  limestone  may  be  seen  along  Black- 
log  creek  northwest  of  the  grist  mill. 

It  crosses  the  section  line  again  in  a northeast  direction 
(with  a southeast  dip)  near  the  center  of  the  town  of  Orbi- 
sonia, and  continues  northeast  as  range  No.  6 of  the  Orbi- 
sonia map  (plate  No.  2),  along  the  southeastern  flank  of 
Royer  ridge  ; passing  through  the  head  of  Royer  and  De- 
wees’ tunnel,  where  it  cuts  section  No.  2 (plate  No.  14) ; 
and  extends  thence  northeastward  outside  of  the  limits  of 
the  Orbisonia  map,  for  about  half  a mile,  (J.  H.  Dewees). 

Hence,  as  the  basin  rises  to  the  northeast,  the  ore  range 
curves  backward,  with  a northwest  dip,  to  run  nearly  par- 
allel Avith  range  No.  6,  south  25°  west,  to  the  old  Kelley 
open  cuts  at  the  first  fork  of  Blacklog  run,  about  half  a 
mile  northeast  of  Orbisonia. 

At  this  point  the  range  curves  again  around  a small  an- 
ticlinal which  divides  the  main  basin  into  two  minor  sub- 
basins, as  seen  in  section  No.  2. 

This  central  anticlinal  at  the  Kelley  open  cuts  is  appa- 
rently veiq^  flat  and  seems  to  disappear  entirely  before  reach- 
ing the  Orl)isonia  section. 

The  Marcellus  ore  bed  now  runs  northeast,  as  a third 
parallel  range,  as  far  as  section  No.  2.  Here  it  bends 
slightly  to  the  east,  curving  round  near  the  Hawk  mine 
(No.  6 on  the  map)  Avhere  the  eastern  sub-basin  is  rising  in 
the  air  tovairds  the  northeast. 

The  ore  crop  now  runs  southwest,  as  a fourth  parallel 
range,  as  far  as  the  Old  Bedford  cut  (No.  8),  where  the  ore 
bed  has  been  folded  and  locally  contorted. 
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The  line  of  the  ore  then  passes  through  the  Orbison 
slope  (No.  10)  ; crosses  Blackleg  creek  a quarter  of  a mile 
to  the  east  of  the  Rockhill  furnaces,  where  it  has  been 
recently  opened  on  the  south  bank  of  the  creek ; keeps  on, 
southwest,  parallel  with  Blackleg  mountain ; passes 
through  the  Old  Jordan  open  cuts  (No.  11) ; crosses  the  E. 
B.  T.  R.  R.  section  1100  feet  southeast  of  the  Orbisonia  and 
Fort  Littleton  road ; passes  near  Meadow  Gap  P.  0.  and 
cuts  the  Sideling  Hill  Creek  section  on  Mr.  S.  C.  Charlten’s 
heirs’  place  to  the  west  of  the  Oriskany  hill. 

The  cro]3  of  the  Marcellus  ore  bed  then  curves  over  the 
dying  south  end  of  the  Blackleg  Valley  anticlinal,  near 
Fort  Littleton,  and  commences  a new  northeast  course, 
with  a south  southeast  dip,  along  the  eastern  flank  of  West 
Shade  Mountain. 

The  Corniferous  belt  follows  the  Marcellus  iron  ore  bed, 
side  by  side  in  all  the  windings  above  described. 

Minerals  in  No.  VIII. 

Larry’ s Creek  Ore.  Thirteen  feet  from  the  bottom  of  the 
Transition  layers  between  the  Chemung  and  Red  Catskill 
occurs  a brown  ferruginous  sandstone.  No.  101,  weathering 
readily  on  the  surface  from  the  oxydation  of  the  iron. 
This  is  probably  the  representative  of  the  Larry’s  Creek 
ore  bed  on  the  flank  of  the  Allegheny  Mountain. 

The  following  is  an  analysis  of  a specimen  of  the  sand- 
stone (Specimen  No.  101)  made  by  Mr.  Reuben  Haines  of 
the  University  of  Penna.  under  the  direction  of  Dr.  F.  A. 
Genth  : 

Analysis  of  Larry' s Creek  Ore. 

No.  197. 


Silica, 69. .31 

Sesquioxide  of  iron, 16.00 

Aliimma 3.3'2 

Oxide  of  manganese, 1.47 

Lime, 1..54 

Magnesia, S9 

Soda,  (anhydrous,) 4.98 

Potassa, 1.45 

Ignition, 1.65 


100.58 
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The  manganese  of  this  analysis  occurs  as  wad  on  the 
surface  of  the  casts  of  Spirifer  disjuncta  and  Rliynclio- 
nella  found  in  the  bed. 

The  bed  was  located  in  the  section,  at  a point  where  the 
railway  cut  at  the  end  of  Clear  Ridge,  northwest  of  Sal- 
tillo, exhibits  the  bed  of  a thickness  varying  from  4 inches 
to  1 foot. 

The  Marcellus  iron  ore  bed  is  of  great  importance  from 
the  Juniata  River  to  the  Maryland  State  line  and  supports 
a large  ii'on  industry.  Its  course  through  the  Aughwick 
Valley  has  been  geographically  described  above. 

It  varies  in  thickness  from  3 and  4 up  to  10  feet,  occurring 
as  a series  of  solid  gray  layers  separated  by  thin  seams  of 
slate.  In  its  native  proto-carbonate  condition  it  is  a bluish- 
gray  or  lead  colored  ore,  sometimes  massive,  breaking  into 
square  pieces,  and  at  other  times  of  a slaty  or  laminated 
structure.  Where  the  ore  has  not  been  properly  subjected 
to  atmosi'dieric  action  the  change  to  brown  peroxide  is  only 
partial,  a solid  nucleus  forming  the  interior  of  the  lump, 
while  the  peroxide  occurs  on  the  surface  as  a crust  of 
greater  or  less  thickness. 

Between  the  crust  and  the  undecomposed  nucleus,  the 
earthy  particles  originally  in  that  portion  of  the  proto-car- 
bonate which  has  been  converted  into  the  peroxide  hav- 
ing been  deserted  by  the  iron  in  assuming  its  new  state  of 
concretion,  lie  loose  in  the  intervening  space,  and  form  a 
gray  dust  when  dry,  and  when  moist  a tenacious  clay. 
The  ore  when  roasted  becomes  reddish-brown,  and  is  then 
strongly  attracted  by  the  magnet. 

The  following  is  a complete  analysis  of  a sj)ecimen  of 
ore  taken  from  the  most  northern  of  Fleck’s  oi)en  cuts 
made  in  the  Laboratory  of  the  Survey  at  Harrisburg  by 
Mr.  D.  McCreath  : 

Analpsis  of  Marcellus  Ore. 


189c. 

Sesq  uioxide  of  iron,  71.142 

Sesquioxide  of  manganese, 195 

Alumina,  1.965 

Lime, None. 

Magnesia, 198 
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Sulphuric  acid,  . . 182 

Phosphoric  acid, 343 

W^ater, 10.395 

Carbon, 390 

Silica, 13.435 

Undetermined, 1.755 


100.000 

The  following  are  partial  analyses  of  Fleck's  ore  lied 
also  made  by  Mr.  David  McCreath  : 


No.  1,  (139a.) 

No.  2,  (139b.) 

No.  3,  (139c.) 

Iron, 

51.700 

46.500 

49.80 

Manganese,  .... 

.136 

Sulphur, 

Phosphorus,  . . 

.062 

Trace. 

.073 

.058 

.133 

.150 

Insoluble  residue,  . 

9.320 

17.120 

13.435 

The  specimens  were  taken  from  open  cuts  on  the  eastern 
flank  of  the  Oriskany  hill.  The  strike  of  the  bed  is  N.  25  E. 
Open  cut  No.  2 is  800  feet  northeast  of  No.  1 ; and  No.  8 is 
about  900  feet  northeast  of  No.  2. 

The  ore  on  this  range  maintains  a rather  constant  quality 
to  the  northeast,  it  contains  at  Lane’s  ore  bank  47.5  iron  ; 
at  Douglas’  ore  bank  47.3;  and  at  Hick’s  ore  bank  47.5 
iron  (Report  M page  67).  To  the  southwest  of  Fleck’s  the 
ore  seems  to  be  extremely  poor,  judging  from  its  outcroji ; 
while  at  Three  Springs  the  ore  bed  is  represented  by  an 
iron  conglomerate  or  pudding  stone.  Further  to  the  south- 
west as  we  approach  Hudson’s  open  cuts  the  bed  becomes 
better  again. 

A specimen  from  McCarthy’s  ore  bank  at  Saltillo  yielded 
to  an  analysis  by  Mr.  A.  S.  McCreath : 

Analysis  of  Marcellus  Ore. 


lS9d. 

Protoxide  of  iron, 25.714 

Sesquioxlde  of  iron, 27.000 

Bisulphide  of  iron, 429 

Sesquioxlde  of  manganese, 289 

Oxide  of  cobalt, 580 

Alumina, 2.002 

Lime, 1.143 
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Magnesia, 

Sulphuric  acid,  . . . 
Phosphoric  acid,  . . . 
Car  Iconic  acid,  . . . 

Carbonaceous  matter. 

Water, 

Insoluble  residue,  . . 


.832 

.502 

.137 

15.938 

2.681 

6.4G0 

16.211 


99.918 


Iron, 39.100 

Manganese, 201 

Sulphur, 430 

Phosphorus, 060 


Tins  is  the  only  specimen  that  was  examined  from  the 
northwest  Jack’s  Mountain  range.  The  yield  of  iron  is  not 
as  great  as  from  the  ore  east  of  the  mountain. 

Limestone  Quarr  ies.  Some  of  the  more  massive  limestone 
strata  of  the  Corniferous  formation  are  quarried  in  our  dis- 
trict. The  stone  on  being  burned  makes  a poor  lean  lime. 
In  some  places  the  formation  contains  a rather  poor  argil- 
laceous carbonate  of  iron  (ore  bed).  The  Hawk  mine  No.  6 
Orbisonia  map  (plate  11),  worked  by  the  Rockhill  Iron  and 
Coal  Co.,  north  of  Orbisonia,  is  located  on  this,  which  ap- 
pears to  be  a local  deposit. 

The  Upper  Ilelderberg  L.  on  account  of  its  great  impurity 
is  of  little  importance  and  only  of  local  value. 

BuilcUnfi  Stone.  Some  of  the  sandstone’s  layers  of  the 
Chemung  and  Portage  formations  are  quarried  to  a lim- 
ited extent  for  building  stone. 

The  conglomerate  “oil  sands”  of  northwestern  Pennsyl- 
vania, are  not  represented  in  the  district  covered  by  this 
report.  The  rocks  of  the  Genesee  and  Hamilton  belts  in 
the  Aughwick  Valley  produce  nothing  of  value  not  even 
such  flagstone  quarries  as  characterize  the  Hamilton  out- 
crops of  the  State  of  New  York. 
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yil.  Oriskany  {Meridian)  Sandstone. 


Cm 

a . 

^ s 

^-3 

S2 

Description  of  Formation. 

o 

Cm  o 

i-H  -M 

s 

Eh 

Feet. 

Feet. 

45 

Upper  part  ochreous  clay ; lower  part  coarse- 

grained  ferruginous  and  calcareous  sandstone,  . 

12. 

58. 

44 

Friable  sand,  containing  pebbles  size  of  a pea,  . . 

15. 

46. 

43 

Coarse-grained  arenaceous  sandstone,  more  fragile 
than  above,  and  breaks  into  more  irregular 
shapes.  Mass  stained  with  ferruginous  matter, 
and  surfaces  coated  with  red  hematite.  Con- 
tains : Cyrtoceras  expansus,  Dalmania  micru- 
rus,  Eatonia  pecuHaris,  Meyambonia  lamel- 
losa,  Orthis  hipparionyx,  Platyceras  ventricosa, 
Pterinea  texilis,  Pensselceria  marylandica, 

Rennsselceria  ovalis,  Rensselceria  ovoidcs. 

Spirifer  arenosus,  Spirifer  arrectus.  Oriskany 
hematite  ore  bed,  locally  deposited  at  the  lower 

horizon, 

31. 

31. 

Notes. — Nos.  45,  44  and  43,  were  collected  in  the  railway 
cnt  at  Three  Springs.  Fossils  were  found  at  the  end  of 
Royer  and  Sandy  ridges  near  Orbisonia. 

The  Oriskany  is  58'  thick  at  Three  Springs,  and  more 
than  150'  thick  at  Orbisonia. 

The  upper  part  of  the  formation  is  composed  of  a coarse- 
grained ferruginous  and  calcareous  sandstone  containing  a 
great  deal  of  iron  towards  the  top,  and  is  surmounted  by 
a bed  of  ochreous  clay. 

The  central  portion  is  made  up  of  a loose,  friable  sand- 
stone containing  pebbles  the  size  of  a pea,  larger  than  any 
found  in  the  upper  or  lower  parts. 

The  lower  part  consists  of  a coarse-grained,  arenaceous 
sandstone  more  fragile  than  any  toward  the  top  of  the  mass, 
and  breaking  into  more  irregular  shapes.  The  sandstone 
contains  a great  deal  of  ferruginous  matter  and  the  surfaces 
are  at  times  coated  with  peroxide  of  iron. 

Oriskany  (No.  VII)  fossils  : Cyrtoceras  expansus,  Dal- 
mania  inicrurus,  Eatonia  peculiar  is.,  Meyambonia  lamel- 
losa,  Orthis  hipparionyx,  Platyceras  ventricosa,  Pterinea 
texilis,  Rensselceria  marylandica,  Rensselceria  ot)alis, 
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Rensselaria  ovoides,  Spirifer  arenosus  and  Spirifer  arrec- 
tus. 

The  species  of  marine  life  fonnd  in  the  lower  Helderberg 
limestone  (No.  YI)  seems  to  have  been  cnt  off  by  the 
changes  which  ushered  in  the  Oriskany  epoch,  a gronp  of 
fossils  peculiar  to  itself  assuming  their  place.  Most  of  the 
fossils  are  remains  of  mollnsks  ; no  vertebrates  or  remains 
of  land  plants  have  yet  been  found. 

Some  geologists  assign  to  the  Oriskany  formation  an  in- 
termediate position  between  the  Silurian  system  below  and 
the  Devonian  system  above.  Others  regard  the  change 
from  limestone  to  sandstone  as  sufficient  evidence  of  the 
beginning  of  a new  order  of  things,  and  therefore  make  the 
Oriskany  the  bottom  formation  of  the  Devonian  system. 
It  is  not  a question  of  any  practical  importance. 

The  Oriskany  rocks  commonly  make  a monoclinal  ridge 
running  along  the  foot  of  the  mountain  formed  by  the 
Medina  (No.  lY.)  The  profile  as  a rule  is  not  quite  as  sharp 
as  that  of  the  Hamilton  ridge,  and  is  generally  of  less  height. 

The  hill  between  Hares  valley  and  the  north  west  flank  of 
Jacks  mountain ; Cave  hill,  south  west  of  Three  Springs ; 
Royer  ridge  carrying  the  end  of  the  Blue  Ridge  anticlinal 
at  Orbisonia ; and  Sandy  ridge  running  along  the  foot  of 
Blacklog  mountain — are  all  formed  by  the  Oriskany  sand- 
stone. 

Orisliany  iron  ore  and  glass  sand.  Tliere  is  no  ore  bed 
of  value  in  this  district  at  the  top  of  the  Oriskany  as  on  the 
James  River  in  Yirginia,  but  the  upper  sandstone  layers 
are  often  impregnated  with  iron. 

But  at  the  bottom  of  the  course  sandstones,  where  they 
overlie  soft,  yellow,  calcareous  layers,  an  iron  ore  bed  has 
been  worked  by  the  Rockhill  Iron  and  Coal  Co.  near  Orbi- 
sonia, and  in  Hill  valley. 

Glass  sand  deposits  like  those  at  McYeytown,  and  below 
Huntingdon,  ha.ve  not  been  seen  in  the  Aughwick  Yalley. 


Silurian  System. 


VI  < b.  Water-Lime  (Scalent)  Cement-beds, 


a.  Onondaga  {Scalent)  Marls, 


c.  Lewistown  {Pre-meridian)  Limestone, 
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No. 

Description. 

Thick- 

ness. 

Total 

from 

bottom. 

c.  Lewistown  i^Lower  Helderberg)  Limestone. 

Feet. 

Feet. 

42 

Partly  concealed.  Upper  part  composed  princi- 
pally of  shaly,  argillaceous  limestone,  'with  pro- 
bably a few  beds  of  crystalline  limestone,  while 
the  lower  part  is  made  up  principally  of  the 
latter, 

30 

162 

41 

Massive,  dark-blue,  crystalline  limestone, 

42 

132 

40 

Massive,  bluish-gray  limestone,  parts  of  which  are 
characterized  bv  a conchoidal  fracture, 

20 

90 

39 

Massive,  brownish-gray,  and  blue  crystalline  lime- 
stone, containing  alternating  beds  of  gray  shale 
limestone, 

20 

70 

38 

Massive,  gray,  crystalline  and  dark-blue,  argilla- 
ceous limestone,  with  occasional  beds  of  light- 
gray,  shaly  limestone  and  lime  shale.  Contains : 
Acervularia,  Alveolites  minima,  Astylospongia 
inornata,  Merista  levis,  Ortliis  oblata,  Pentam- 
erus  galeatus,  Rhynchonella  formosa,  Atrypa 
reticularis,  Aulopora,  Conophyllum,  Merista 
arcuata,  Stromatopora,  Trematospira  for- 
mosa, Zaphrentis, 

50 

50 

37 

b.  Water-lime  Cement  Beds. 

Partiy  concealed.  Consisting,  for  the  most  part, 
ot  blue  and  gray,  thinly  laminated,  argillaceous 
limestone,  

150 

580 

36 

More  massive,  bluish-gray,  argillaceous  limestone, 
thinly  laminated.  The  massive  strata  have  a con- 
choidal fracture, 

110 

430 

35 

Massive,  dark-gray  and  bluish-gray  limestone ; 
sm’faces  coated  with  carbonaceous  matter,  and 
showing  slicken-sides.  Also,  contains  calcite, 
with  a marked  cleavage.  Lower  part  contains 
impressions  of  fucoids  and  bivalve  shells,  .... 

30 

320 

34 

Partly  concealed.  Similar  to  No.  35,  but  contain- 
ing'lime  shale, 

90 

290 

33 

Massive,  biuish-gray  limestone,  alternating  with 
slaty  argillaceous  limestone  and  green  and  yel- 
low calcareous  shale, 

50 

200 

32 

Partly  concealed.  Principally  yellow  and  gray, 
argillaceous  lime  shale, 

60 

150 

31 

Gray  and  bluish-gray,  .slaty,  argillaceous  limestone 
and  shale,  

20 

90 

30 

Thinly  laminated,  blue  and  yellow  argillaceous 
limestone,  alternating  with  gray  lime  shale,  . . . 

20 

70 

29 

Brownish-gray  and  gray,  slaty  limestone,  contain- 
ing seams  of  calcite,  

30 

50 

28 

Bluish-gray,  slaty  limestone  and  lime  shale,  . . . 

20 

20 

27 

a.  Onondaga  Marls. 

Thickness.  Saltillo  and  Three  Springs.  Orbisonia. 

Upper  member, 170'±  145' 

Lower  member, 270' ± 230' 

Upper  Member. 

Yellow,  brown,  gray,  and  green,  argillaceous  and 
calcareous  shale, 

20 

440 

16  F. 
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26 

Partly  concealed.  Composed  principally  of  olive 
and  gray  calcareous  shale, 

60 

420 

25 

Gray,  shaly  limestone,  alternating  wilh  olive,  cal- 
careous shale, 

100 

370 

24 

Lower  Member. 

Partly  concealed.  Composed,  for  the  most  part, 
of  yellow  and  green,  calcareous  shale,  alternat- 
ing with  red,  argillaceous  shale, 

70 

270 

23 

Partly  concealed.  Composed,  for  the  most  part, 
of  green,  yellow,  and  gray,  calcareous  shale,  al- 
ternating with  red  shale, 

150 

200 

22 

Olive  and  gray,  calcareous  shales,  with  a few  alter- 
nating beds  of  red  shales, 

50 

50 

Notes.— No.  42  to  38  inclusive,  were  collected  near  Three 
Springs,  Saltillo  and  Orbisonia ; fossils  were  found  at  the 
latter  locality. 

Nos.  37,  36  and  from  34  to  28  inclusive,  near  Saltillo, 
Three  SiDiings  aiid  Orl)isonia. 

No.  35,  at  the  Rockhill  furnace  water  dime  quarry  near 
Orbisonia. 

No.  27  to  22  inclusive,  near  Saltillo  and  Three  Springs. 

Leioistoion  Limestone.  This  consists  of  massive,  dark 
blue  and  gray,  semi-crystalline  limestone,  containing  toward 
the  upper  and  lower  parts  alternating  layers  of  gray  shaly 
limestone  and  argillaceoirs  lime  shale. 

In  the  Juniata  Valley  between  Mount  Union  and  Lewis- 
town,  the  shale  at  the  toi^  of  the  mass  becomes  a thicker  and 
more  distinctive  formation.  Fine  exposures  occur  along  the 
Kishicoquillis  creek,  near  Lewistown,  where  it  was  found 
necessary  to  apply  a new  geographical  name  in  the  failure 
to  identify  the  series  with  any  of  the  sub-divisions  of  the 
lower  Helderberg  group  in  New  York. 

The  following  fossils  have  been  determined : Acermclaria, 
Alveolites  minima.,  Astylospongia  iiiornata,  Merista  loevis, 
Ortliis  ohlata,  Pentamerus  galeatus,  Rliyiiclionella  for- 
mosa,  Atrypa  reticular  is,  Anlopora,  Conophyllum,  Me- 
rista arcuata,  Stromatopora,  Treinatospira  formosa,  and 
Zaphrentis . 

Water -lime.  This  is  made  ujd  for  the  most  part  of  blue 
and  gray  flaggy  and  thinly  bedded  limestones  having  a wavy 
stratification.  Toward  the  top  the  beds  are  massive,  slightly 
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argillaceous  and  of  a dark  gray  and  bluish-gray  color ; but 
toward  the  bottom  the  mass  becomes  flaggy,  thinly  lami- 
nated and  shaly,  having  a brownish-giuy  and  yellow  color. 
In  the  lower  part  limestone  alternates  with  green,  yellow 
and  gray  argillaceous  shale. 

The  strata  in  the  central  part  contain  a great  deal  of  cal- 
cite ; and  the  surfaces  of  the  stone  are  oftentimes  coated 
with  carbonaceous  matter,  and  show  slickensides. 

Onondaga  {Salina.)  The  upper  member  consists  of  yel- 
low, gray  and  greenish,  shaly  argillaceous  fossiliferoiis 
limestone  in  thin  beds,  alternating  with  olive,  green  and  gray 
calcareous  shales. 

Tlie  lower  member  consists  of  green,  yellow  and  gray  cal- 
careous shales,  alternating  with  red  shale  and  containing 
occasional  beds  of  fossiliferous,  shaly  limestone. 

The  Salina  group  in  this  district  thins  away  in  a south 
east  direction,  being  thicker  on  the  Jacks  mountain  range 
than  it  is  along  Blacklog  mountain.  It  makes  a valley  and 
is  of  no  economical  value. 

Niagara  Limestone.  Tliis  formation  seems  to  be  uncer- 
tainly represented  in  this  district ; but  some  of  its  charac- 
teristic fossils  occupy  horizons  in  the  Clinton  group  below. 

In  the  section  at  Mount  Union  a limestone  bed  3'  thick 
was  located  232  feet  above  the  top  of  the  Clinton  red  shale. 
It  was  supposed  to  be  the  representative  of  the  ISTiagara 
limestone ; the  intervening  space  between  this  and  the 
Clinton  being  filled  with  a soft,  argillaceous,  calcareous 
shale.  At  Logan  gap,  25  miles  further  east,  a similar  bed, 
4 feet  thick,  was  found.  A careful  search  for  it  at  Rockhill 
gap  m Blacklog  mountain,  and  on  each  side  of  the  Jacks 
Mountain  anticlinal  at  Three  Springs,  and  Saltillo,  failed 
to  discover  its  existence.  Since  the  Salina  rocks,  which 
come  in  order  directly  above  the  Niagara,  seem  to  differ 
widely  in  character  from  the  New  York  strata,  composed  of 
shales,  marls  and  marly  sandstones,  with  impure  limestone 
(ours  being  almost  entirely  destitute  of  fossils),  it  is  not 
impossible  that  the  beds  between  the  bottom  of  our  Water 
lime  shale  and  the  top  of  our  Clinton  red  shale  may  rexire- 
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sent  equally  or  conjointly  tlie  Salina  and  Niagara  groups 
of  New  York. 

Wliile  tile  Lewistown  limestone  combines  with  the  Oris- 
kany  to  form  ridges,  the  Water  - lime  and  Onondaga  to- 
gether occnjiy  small  valleys  lying  between  such  ridges  and 
the  mountains  of  Medina  (No.  IV). 

The  Lewistown  limestone  carries  its  outcrop  along  the 
flank  of  the  Oriskany  ridge  ; and  all  three  members  of  No. 
VI  (Lewistown,  Water -lime  and  Onondaga)  swing  round 
over  the  dying  Jacks  Mountain  anticlinal. 

The  two  upper  limestone  members  are  exjiosed  at  Sal- 
tillo in  the  McCarthy  quarry,  and  at  Three  Springs  in  the 
Hudson  quarry. 

The  outcrop  of  the  group  continues  from  Saltillo  north- 
ward to  near  Mapleton  ; and  fi'om  Three  Springs  northward 
to  Mt.  Union. 

The  same  formations  make  Germany  Valley  in  the  Blue 
Ridge  anticlinal ; and  are  found  along  the  foot  of  Blacklog 
mountain  and  between  it  and  the  Oriskany  ridge. 

The  LewistOAvn  and  Water  limestones  (especially  the  for- 
mer) furnish  good  lime  for  building  and  for  agricultural 
pmqioses,  besides  being  a good  flux  in  the  iron  furnace. 

The  following  analyses  of  Lewistown  limestone  specimens 
were  made  in  the  Laboratory  of  the  Survey  at  Harrisburg : 

No.  ll^b.  A massive  dark  blue  crystalline  limestone 
from  C.  R.  McCarthy’s  quarry,  near  Saltillo,  taken  125' 
from  bottom  of  formation.  Analyzed  by  D.  McCreath. 

No.  113(2.  Massive  dark  blue  silicious  limestone,  from 
the  same  quarry,  about  100'  above  bottom  of  formation ; a 
good  representative  of  some  of  the  flinty  beds  which  exist 
in  the  series.  (D.  McC.) 

No.  111.  Massive  bine  limestone  from  Hudson’s  quarry 
Three  Springs,  70'  above  bottom  of  formation.  (A.  S.  McC.) 

No.  109.  Massive  bluish -gray  limestone;  same  quarry; 
60'  above  bottom  of  formation.  (D.  McC.) 

No.  106.  Massive  gray  crystalline  limestone  ; same 
quarry  ; 50'  above  bottom  of  formation.  (D.  McC.) 
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Analysis. 

No.  llSb. 

No.  llSa. 

Carbonate  of  lime, 

89.202 

47.300 

Carbonate  of  magnesia,  ■ • . . . 

2.557 

2.011 

Carbonate  of  iron,  \ 

1.783 

1.667 

Alumina,  . , . . S 

Sulphur, 

.059 

.146 

Phosphorus, 

.027 

.027 

Insoluble  residue, 

5.300 

49.030 

No.  111. 

No.  109. 

No.  106. 

Carbonate  of  lime,  . . . 

90.904 

94.035 

91.125 

Carbonate  of  magnesia,  . 

2.162 

1.965 

1.572 

Carbonate  of  iron,  . . . 

1.642  ) 

.697 

1.139 

Alumina, 

.123  S 

Sulphur, 

.081 

.056 

.030 

Phosphorus, 

Insoluble  residue,  . . . 

.010 

.012 

.014 

5.700 

2.330 

5.040 

The  price  of  limestone,  when  sold  at  the  Hudson, 
McCarthy  and  adjoining  quarries,  is  10  cents  a bushel,  or 
$2  25  per  ton ; the  ton  averaging  25  bushels.  The  lime- 
stone is  hauled  to  Plank  Cabin  valley,  and  south  to  Side- 
ling Hill  creek,  and  is  nsed  extensively  for  agricultural 
and  building  purposes. 

The  Leivistown  limestone  outcrop,  between  Saltillo  and 
Mapleton,  is  much  covered  with  local  drift,  which  makes 
quarrying  difficult  and  expensive.  An  idea  is  prevalent 
among  the  farmers  of  Hare’s  valley,  that  the  Saltillo  lime- 
stone does  not  exist  between  that  place  and  Mapleton.  The 
idea  is  an  erroneous  one  ; for  the  limestone  occupies  the 
same  position  relative  to  Jacks  mountain  the  whole  length 
of  the  valley,  that  it  does  at  Saltillo  and  at  Mapleton. 

Analyses  of  three  specimens  of  Water-lime  rock.  Nos. 
99,  91,  90,  from  beds  quarried  at  Saltillo,  and  lying  respec- 
tively 375',  190',  and  160'  above  the  bottom  of  the  forma- 
tion. were  made  in  the  Laboratory  of  the  Survey  at  Harris- 
burg, with  the  following  results  : 

No.  99.  Massive  bluish  gray  limestone  from  Saltillo  ; 
taken  at  375  feet  above  bottom  of  fonnation.  (D.  McC.) 
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No.  91.  Dark  blue  limestone  ; Saltillo  ; 190  feet  above 
bottom  of  formation.  (A.  S.  McC.) 

No.  90.  Massive  bluish  gray  limestone  ; Saltillo  ; 160 
feet  above  bottom  of  formation.  (D.  McC.) 


No.  99. 

No.  91. 

No.  90. 

' Lime, 

39.537 

47.080 

14.120 

' Magnesia, 

8.821 

4.598 

9.571 

Protoxide  of  iron,  .... 

.638 

.576 

3.342 

Alumina, 

1.260 

.550 

14.066 

Carbonic  acid, 

41.528 

42.090 

24.592 

Water, 

.020 

1.005 

Silicic  acid, 

8.150 

5.320 

33.220 

99.934 

100.234 

99.916 

No  attempt  has  been  made  to  manufacture  hydraulic 
cement  from  any  of  the  limestones  of  the  Water- lime 
group.  They  contain  notable  quantities  of  silicates,  and 
slack  imperfectly  when  burned. 

Mineral  waters.  The  following  analyses  made  by  Dr. 
F.  A.  Genth,  show  the  contents  of  two  mineral  waters  col- 
lected near  Saltillo,  at  McYitty’s  and  McCarthy’s  springs. 

One  gallon  of  231  cubic  inches,  contains  : 


McFitty’s  Spring. 

McCarthy’s  Spring. 

Sulphate  of  magnesia,  .... 

Sulphate  of  lime, 

Sulphate  of  soda,  

Sul  phate  of  potash, 

Chloride  of  .sodiun, 

Bicarbonate  of  iron, 

Bicarbonate  of  magnesia,  . . 

Bicarbonate  of  lime, 

Phosphate  of  lime, 

Silicic  acid 

Ilydrosulphuric  acid,  .... 

Total, 

0.0045G  grains. 

grains. 

1.00664  grains. 
0.15624  grains. 
0.06329  grains. 
0.14022  grains. 
1.87476  grains. 
9.84013  grains. 

Traw. 
0.59007  grains. 
0.01490  grains. 

41.79795  grains. 
72.19660  grains. 
7.79412  grains. 
0.22291  grains. 
0.20571  grains. 
0. 081 03  grains. 
0.88262  grains. 
22.24300  grains. 

Trace. 
1.16846  grains. 
0.01589  grains. 

13.69081  grains. 

146.60834  grains. 

McVitty’s  spring,  on  the  property  of  Messrs.  Leas  and 
McVitty,  is  located  in  the  Clinton  upper  olive  shales  (For- 
mation No.  V)  northwest  of  Jacks  Mountain  anticlinal. 

McCarthy’s  spring  on  C.  R.  McCarthy’s  property  is 
located  at  the  lower  horizon  of  the  Lewistown  limestone 
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(Formation  No.  VI)  northwest  of  Jack’s  Mountain  anti- 
clinal. 

Iron  ore.  Small  pieces  of  a lean  shaly  hematite  were 
found  in  a number  of  localities  scattered  through  the  soil 
overlying  the  limestones  of  No.  VI.  The  occurrence  of  an 
iron  ore  bed  in  these  measures  is  extremely  rare.  The 
shallowness  of  the  soil  on  the  slopes,  and  the  small  amount 
of  ferruginous  loam  in  it,  render  impossible  the  presence  of 
large  accumulations  of  ore.  No  workable  deposit,  like  that 
of  the  Baker  mine  between  Tyrone  and  Altoona  for  ex- 
ample, has  been  discovered. 
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V.  Clinton  {Surgent)  Shales. 


d. 


Thickness. . 


c. 

b. 

a. 


Red  Shale  group,  . 
Upper  Olive  shale, 
Fossil  ore  group,  . 
Lower  Olive  shale. 


Saltillo. 

Orbisonia. 

270' 

233^ 

162' 

163' 

42' 

53' 

— 

660' 

No. 


Description. 


Thick- 

ness. 


Total 

from 

bottom. 


d.  Red  Shale. 


21 


20 

19 


Red,  sandy  shale  containing  irregular  deposits  of 
green  shale.  The  red  shale  is  more  silicious  and 
massive  toward  the  upper  part,  where  it  exhibits  a 

rhombohedral  fracture, 

Partly  concealed.  Probably  composed  of  red,  argil- 
laceous shale  containing  alternations  of  green  and 

gray,  calcareous  shale,  

Rod,  shaly  sandstone  containing  irregular  seams  of 
calcite,  becoming  argillaceous  toward  the  bottom. 


120 

100 

50 


1145 


1025 


925 


18 

17 

16 

15 


c.  Upper  Olive  Shale. 

Gray,  olive  and  yellow  calcareous  shale  containing 

seams  of  blue  i'ossiliferous  limestone,  

Olive  and  olive-brown  argillaceous  and  calcareous 
shale  containing  seams  of  blue  fossiliferous  lime- 
stone,   

Similar  to  No.  17,  but  containing  more  seams  of  lime- 
stone toward  the  bottom, 

Blue  and  gray  argillaceous  limestone  alternating 
with  dark  olive  shale ; lower  part  composed  of 
light  yellow  argillaceous  lime  shale,  forming  the 
hanging  wall  of  the  fossil  ore  bed.  The  Clinton 
upper  olive  shale  contains  the  following  fossils, 
more  particularly  in  the  lower  ))art ; Atrypa  reti- 
cularis, Beyrichia  lata,  BiUhotrepis  yracilis, 
Dalmania  limulurus,  Ilomalonotus  delp>hinoce- 
phalus,  Orthis  elegantula,  Platyostoma  niaga- 
rensis,  Pterinia  emacerata,  Rhynchonella  neg- 
lecta,  Strophomcna  rhomboidalis, 


30 


875 


80  845 

40  765 


12 


725 


14 

13 

12 


11 


b.  Fossil  Ore  Group. 


Upper  fossil  ore  bed, 10  inches. 

Red  sandstone  and  white  shale, 12  <• 

Lower  ore  bed,  14  “ 


Those  are  asserted  to  be  safe  average  tliicknesses  of 
these  three  beds,  by  11.  G.  TI.  Tarr,  superintendent 
of  Rock  Hill  Iron  and  Coal  Company,  at  Orbisonia. 

Ore  Sandstone.  Its  upper  part  is  composed  of  mas- 
sive yellow  sandstone  under  ore  bed  at  Rockliill, 
while  at  Saltillo  the  upper  part  is  very  calcareous. 
The  central  part  is  composed  of  yellow  and  green 
fossiliferous  sandstone  (crinoid  stems)  alternating 
with  shale,  wdiile  the  lower  part  becomes  much 
more  massive,  


3 feet. 


50 


713 


710 
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Section  of 

Clinton  Red  and  Upper  Olive  Gray 
Shades  and  Fossil  Iron  Ore  heds 
at  at 

Orhisonia.  Saltillo, 

Huntingdon  Co.  Fa. 


Red  sandy sh. 


Gray,  alive  & 
yellow  calc.  Si. 


Olive  & olive  bin. 
argil  & calc.  si. 


Shale,  similar 
to  the  above. 


Blue  L.S.&sh. 
Fossil  I.  Ore. 


Ore  SIS. 


Fossil  1.  Ore 
Fossil  1 Ore. 


30 


PageZ4S. 


l^per  red  shale. 


ilZO 


Middle  (dray) 
member. 


Sdt  fossil  hmnOre.  \ 
Tellnwcalc  shale. , 
Harder  fossil  I.Ore% 

Lowerfiedjmem- 
her. 


fSinton  upper 
olive  shale. 


Fbssil  Iron  Ore 


Ore  S.S. 


^9-16 


O.B.H. 


OoImOo 
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a.  Lower  Olive  Shale. 

10 

Yellow,  gray  and  green,  argillaceous  shale  weather- 

ing  olive  and  claret  color.  Near  the  lower  part  the 
surfaces  of  the  shale  are  stained  with  iron  and  bi- 

tuminous  matter, 

Same  as  No.  10.  Lower  part  containing  soft  olive 

660 

660 

9 

shale,  showing  imijressions  of  crinoid  stems  (Three 
Springs),  and  red  shale  (Rockhill),  containing  by 

analysis  4.29  per  cent,  of  metallic  iron, 

60 

60 

Notes.  Nos.  21  to  19  were  got  near  Saltillo  and  Three 
springs.  Nos.  18  to  15  near  Saltillo  and  in  Rockliill  gap. 
Fossils  were  got  in  Rockhill  gap.  Nos.  14  to  12  at  the 
south  fossil  ore  mine  in  Rocldiill  gap.  Nos.  10  and  9 in 
Rockhill  gap. 

d.  Red  shale.  This  group  may  generally  be  subdivided 
into  three  members,  which  are  more  distinct  in  some  locali- 
ties than  in  others.  The  upper  and  lower  red  shale  mem- 
bers are  composed  of  red  shales  and  sandstone  ; while  the 
middle  member  is  made  up  chiefly  of  gray,  green  and  yellow 
argillaceous  shale,  'with  only  occasional  bands  of  red  shale. 

At  Saltillo,  in  Clay  township,  tioo  fossil  iron  ore  Ijeds 
were  found  at  the  bottom  of  the  middle  member  of  the  Red 
Shale  group,  or  directly  on  top  of  the  lower  red  shale. 
About  800  feet  north-east  of  Benjamin  Swoope’s  barn, 
where  the  beds  were  opened  in  a pit  on  the  hill  side,  they 
showed  the  following  section  : 


Middle  (gray)  member, 

^ Soft  fossil  iron  ore,  O'  8" 

No.  19b.  ( Yellow  calcareous  shale, 1'  0" 

I Harder  fossil  iron  ore, 0'  8" 

Lower  (red)  member, 50' 

Clinton  upper  olive  shale, 162' 

Fossil  ore  beds  and  ore  sandstone, 


These  beds  are  about  210  feet  above  the  fossil  ore  beds 
proper ; and  the  drift  into  them  is  at  an  elevation  of  100 
feet  above  Saltillo  station. 

These  same  beds  were  also  o^iened  on  the  south  bank  of 
the  creek  along  the  railroad,  about  600  feet  north  of  the 
above  pit,  and  80  feet  lower  elevation.  The  following  section 
was  here  shown : 
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Ferruginous  limestone  in  layers  from  1 to  3 inches  thick 
interstratifled  with  olive  shale,  (representative  of  upper 

ore  bed), 2'  0" 

Olive  calcareous  shale, 1'  3" 

Fossiliferous,  ferruginous  limestone,  (representative  of 

lower  ore  bed),  0'  10" 

Below  this  soft  olive  shale, 2'  0" 

Then  the  lower  member  of  the  Clinton  red  shale. 

These  beds  seem  to  be  local  in  extent.  The  ore  is  some- 
what similar  in  character  to  that  of  the  regular  fossil  ore 
bed  overlying  the  sandstone  at  Saltillo. 

The  following  are  two  analyses  of  the  lower  bench  of  the 
latter  ore  bed  made  by  J.  B.  Britton  and  furnished  to  the 
Survey  by  Mr.  Wm.  A.  Ingham  : 

I.  Benj.  Swoope's  farm  near  Saltillo. 

II.  Whitsel’s  farm  in  Hill  valley. 


No.  53.  c. 

I. 

II. 

Pure  metallic  iron, 

4G.G4 

57.47 

Lime,  

Phosphorus, 

5.03 

1.84 

2.9G3 

1.0C2 

Insoluble  siiicious  matter  (white  sand), 

8.94 

6.21 

c.  Ux>2^er  Olme  Shale.  This  group  consists  of  yellow, 
olive  and  gray  calcareous  shale  containing  layers  of  blue 
fossiliferous  limstone  ; the  lower  part,  forming  the  hanging 
wall  of  the  fossil  ore  beds  proper,  is  a light  yellow  argilla- 
ceous lime  shale. 

T).  Fossil  Iron  Ore  beds  proper,  overlying  the  ore  sand- 
stone. 

These  have  been  extensively  developed  in  Rockhill  Gap 
by  the  Bockhiil  Iron  and  Coal  Co. 

[Two  other  small  beds  lie  below  the  sandstone.  The  first, 
from  4 to  6 inches  thick,  directly  underlies  the  sandstone, 
at  about  60  feet  below  the  upper  beds  (C.  Constable).  The 
second  is  10  inches  thick  and  about  4 feet  below  the 
first.  These  two  l:)eds  have  never  been  worked,  but  have 
been  encountered  in  several  cross-cuts  made  through  the 
Ore  Sandstone  for  the  pnrj)ose  of  getting  round  the  faults 
or  side  thrusts  encountered  in  the  gangways.] 

Tlie  amount  of  ore  increases  from  the  gaj)  northward  and 
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diminishes  from  the  gap  southwards  in  the  water  level  gang- 
ways ; but  the  reverse  is  true  in  the  levels  driven  nearer  the 
outcrop  higher  up  the  mountain,  thus  ; — 


/ Thickest. — Upper  level. 
North.  1 Medium. — Middle  level. 
( Thinnest. — Water  level. 


Gap. 


Upper  level. — Thinnest.  ^ 

Middle  level. — Jtledium.  V South. 
Water  level. — I’liickest.  ’ 


The  Ore- sandstone  forms  a terrace  on  the  otherwise  even 
slope  of  the  mountain,  and  this  is  an  excellent  guide  to  the 
miner,  in  his  search  for  the  fossil  ore  beds,  which  are  sure 
to  be  in  its  immediate  neighborhood. 

The  Ore-sandstone  has  a thickness  of  42  feet  at  Saltillo 
and  50  feet  at  Orbisonia.  On  account  of  the  dithculty  of 
identifying  the  representative  of  the  ore  bed  which  marks 
the  top  of  the  sandstone  from  the  more  calcareous  layers 
of  the  sandstone  itself  at  Saltillo,  the  thickness  of  42  feet 
may  be  too  small ; it  is  in  fact  more  likely  to  be  as  much  as 
50  feet ; for,  a more  recent  location  of  the  ore  bed,  which  I 
made  in  April,  1877,  would  increase  its  thickness  to  that 
extent. 

The  Ore-sandstone  varies  very  much  in  character  in  differ- 
ent localities  as  to  the  amount  of  calcareous  matter  which 
it  contains.  At  Rockhill  gap  it  is  very  silicious.  At  Sal- 
tillo it  is  quite  calcareous. 

The  fossil  ore  hed  has  been  opened  in  a number  of  places 
along  the  crest  of  the  hill  formed  by  the  Ore-sandstone, 
and  south  of  the  railroad  between  Saltillo  and  Three  Springs. 

On  the  top  of  the  ridge  about  a quarter  of  a mile  south 
of  Benj.  Swoope’s  barn,  and  120  feet  above  Saltillo  station, 
this  bed  is  about  2 feet  thick.  Its  outcrop  is  rather  sili- 
cious. 

Along  the  creek  to  the  south  of  the  railroad  it  is  repre- 
sented only  by  6 or  7 inches  of  ferruginous  fossiliferous 
limestone. 

One  range  of  the  fossil  iron  ore  beds  crosses  the  Three 
Springs  (E.  B.  T.  K.R.)  section  2,000  feet  east  of  the  Mar- 
cellus  iron  ore  range,  and  continues  in  a north  north-east 
direction  along  the  western  Hank  of  Jacks  Mountain  to  tlie 
Juniata  River  near  Mapleton. 

In  the  other  direction  from  the  section  line  its  course  is  a 
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little  west  of  soutli,  to  where  the  Ore-sandstone  crops  out 
in  the  banks  of  the  creek  at  Saltillo,  opposite  Leas  and 
McVitty’s  tannery  ; continues  around  the  Jacks  Mountain 
anticlinal,  in  the  ridge  formed  by  the  Ore-sandstone,  on 
the  right  l^ank  of  the  Mountain  Branch  creek  ; crosses  the 
railroad  again  on  the  eastern  side  of  the  anticlinal  about 
1,800  feet  north-west  of  Three  Springs  station  ; and  keeps 
on  north-east  to  where  it  meets  the  Three  Springs  fault, 
about  2,000  feet  N.  61°  W.  of  J.  B.  Swoope’s  house.  Here 
there  is  an  offset  in  the  range  of  probably  300  or  400  feet, 
to  the  east,  along  the  line  of  fault ; here  it  commences  again 
on  its  north-east  course,  and  after  curving  considerably  to 
the  east  continues  in  a direction  about  N.  33°  E.  to  recross 
the  Three  Springs  (E.  B.  T.  R.R.)  section  line,  at  a j^oint 
1.100  feet  N.  W.  of  the  Hill  Valley  road. 

This  range  passes  along  the  eastern  flank  of  Jacks  Mount- 
ain through  Mt.  Union,  and  is  known  as  the  “mountain 
range”  from  Mt.  Union  to  Logan  gap. 

The  next  range  to  the  east  enters  the  district  on  the  north- 
western flank  of  Blacklog  Mountain  ; cuts  the  Orbisonia 
section  No.  2 about  1,700  feet  S.  E.  of  the  point  where 
Blacklog  Run  cuts  it ; and  then  has  a course  of  S.  27°  W. 
to  the  north  fossil  ore  mines  of  the  Rockhill  Iron  and  Coal 
Company  in  Rockhil]  gap. 

Here  the  range  is  thrown  94  feet  to  the  west  by  the  fault 
in  the  bed  of  the  creek. 

South  of  the  fault  tlie  ore  range  passes  through  the  south 
fossil  ore  nnnes,  and  continues  along  the  flank  of  Blacklog 
Mountain,  in  a line  about  parallel  with  the  crest  line  of  the 
mountain,  to  and  across  both  the  Three  Springs  and  Side- 
ling Hill  Creek  sections,  to  and  around  the  end  of  the  mount- 
ain near  Fort  Lirtleton. 

Analyses  of  Fossil  Ores  made  in  the  Laboratory  at  Har- 
risburg, by  Mr.  A.  S.  McCreatli : 

No.  12.  “South  side  of  Rockhill  gap.  No.  1 gangway, 
large  (underlying)  fossil  ore  bed,  20  inches  in  thickness. 
Rockhill  Iron  and  Coal  Co.” 

No.  14.  South  side  Rockhill  gap,  small  (overlying)  fossil 
ore  bed  ; No.  1 gangway.  Rockhill  Iron  and  Coal  Co.” 
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No.  12. 

o 
1— • 

Sesquioxide  of  iron, 

72.571 

1 

72.428 

Alumina, 

4.723 

4.211 

Sesquioxide  of  manganese, 

.320 

.209 

1 Lime,  

.174 

.319 

' 1 Magnesia, 

.309 

.4,32 

, Phosphoric  acid, 

.250 

.281 

Sulphuric  acid,  

trace. 

trace. 

Water, 

3.440 

4.020 

Insolubie  residue, 

18.650 

17,000 

100.443 

99.560 

Iron, 

Sulphur, 

Phosphorus, 

50.800 

trace. 

.U2 

50.700 

trace. 

.123 

I. 

II, 

II 

Iron,  

27.250 

23.800 

Sulphur,  

trace. 

trace,  t 

Phosphorus, 

.203 

.238 

Carbonate  of  lime, 

36.007 

39.132 

Carbonate  of  magnesia, 

1.180 

6.976 

Insoluble  residue, 

16.610 

12.850 

I.  “North  side  of  Fockliill  gap,  near  Orbisonia.  Bot- 
tom bed,  (drift  No.  1,)  20  inches  thick.  Fossil  ore,  hard, 
compact,  with  numerous  small  crystals  of  calcite,  of  a red- 
dish brown  color.” 

II.  “ Rockhill  gap,  near  Orbisonia.  No.  1 north  gang- 
way. Fossil  ore,  hard,  compact,  reddish  color.” 

Analyses  of  Fossil  Ores,  over  Ore-sandstone,  at  Rock- 
hill  mines,  near  Orbisonia,  by  Mr.  J.  B.  Britton,  communi- 
cated by  Mr.  C.  Constable,  C.  E.,  through  Mr.  Wm.  A. 
Ingham  : 
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Soft  Fossil,  South 
side. 

Hard  Fossil, North 
side. 

1 

Ferruginous  lime- 
stone. 

Yellow  Hanging 
AA^all,  Soutli  side. 

Gray  Hanging 
AAAll,  North  side. 

Lower  10"  Fossil 
Ore  Bed. 

Si  02 

31.81 

15.99 

14.54 

8.49 

53.14 

54.94 

Fe  0 

16 .25 

9.00 

Fe2  03  .... 

58.60 

42.21 

34.71 

0 02 

9.27 

MnO 

.69 

AP  03  .... 

3.31 

21.97 

22.14 

Gil  0 

.11 

13.28 

19.51 

*47 .74 

.30 

1.53 

M5O 

.0.5 

.40 

1.43 

Pli  0'> 

.55 

.48 

.34 

. .20 

S 

.00 

.14 

HO 

4.10 

7.44 

Organic  .... 

.88 

1.55 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Metallic  iron  . 

41.02 

29.55 

24.30 

11.59 

11.38 

7.00 

41.77 

* Carbonate. 


“Notice  the  decrease  of  phosphorus  and  increase  of  lime 
in  VII,  VIII  and  IX,  ’with  the  corresiDonding  decrease  of 
iron.  From  I to  V the  ores  do  not  appear  to  be  associated 
’with  sand,  but  rather  with  clay  in  the  beds.” 

Analyses  of  Marcellus  hroion  hematite  and  carbonate 
ores,  by  Mr.  J.  B.  Britton,  communicated  by  Mr.  C.  Con- 
stable, C.  E.,  through  Wm.  A.  Ingham.  (See  page  238  F. 
above). 

Nos.  I,  II,  III  and  IV  are  from  the  openings  between  Or- 
bisonia  and  Sandy  ridge,  (two  miles  north).  No.  V from 
Logan  farm.  Hill  valley,  foot  of  Jacks  mountain. 

The  iron  sandstone  of  the  Juniata  Valley  has  not  been 
recognized  in  the  Aughwick  Valley.  At  Logan  gap  it  is  7 
feet  thick  and  571  feet  above  the  top  of  the  Medina  Sand- 
stone (IV.)  At  Mount  Union  it  is  2 feet  thick  and  307  feet 
above  No.  IV.  It  Avas  not  seen  in  the  cross-cut,  at  Orbisonia, 
made  through  the  Clinton  Lower  Olive  shale,  and  extend- 
ing from  the  Ore  sandstone  doAvn  to  the  Medina  sandstone, 
in  searching  for  the  rock-ore  bed. 
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Limonite. 

1 

Carbonate. 

I. 

II. 

III. 

IV. 

V. 

Si  02 

21.21 

33.86 

24.08 

22.49 

12.90 

Fe  O 

37.86 

41.53 

Fe2  03 

62.43 

52.87 

1.29 

3.21 

C02 

24.39 

25.64 

28.11 

Mn  0 

2.45 

.06 

1.88 

.93 

1.00 

AL  03  

1.98 

2.34 

4.37 

2.12 

5.57 

CaO 

.07 

.07 

.93 

1.09 

2.88 

IMg  O 

.03 

.04 

89 

.56 

.90 

Ph05 

.30 

.53 

.33 

.11 

.49 

S 

.00 

.11 

.49 

.32 

.30 

HO 

11.04 

9.92 

Organic 

.88 

.20 

3.49 

2.51 

I. 

II. 

III. 

IV. 

V. 

Metal  iron  

43.7 

37.01 

30.35 

33.72 

32.3 

a.  The  Lower  Olive  Shale  group  is  sufficiently  described 
in  the  section  above. 

Mountain  rode  ore.  Search  has  been  made  along  Blacklog 
mountain  and  in  Rockhill  gap,  for  what  has  been  called  the 
“Levant  ore,’’  and  which  is  supposed  to  occur  in  the  Lower 
Clinton  olive  shale,  directly  above  the  Medina  sandstone. 
Extensive  prospecting  was  done  in  the  shales  in  the  gap, 
but  without  success.  A red  shale  was  found,  directly  above 
the  Medina  sandstone,  which  has  been  thought  to  be  the 
representative  of  the  bed  ; but  the  shale  contained  on  analy- 
sis only  4.29  per  cent,  of  metallic  iron. 
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S Medina  Sandstone. 

( Oneida  Conglomerate. 


No. 

Description. 

Thick- 

ness, 

Total 

from 

bottom. 

Medina  Sandstone. 

8 

Massive,  white  and  light  gray,  fine-grained,  hard 
sandstone  alternating  near  its  upper  limit  with  beds 
of  red  and  greenish  shale.  Contains  Arthrophycus 
harlani,  

Medina  Shale. 

400 

1898 

7 

Soft,  argillaceous  brown  and  red  sandstone  and  shale, 
the  sandstone  in  the  central  part  softer,  and  more 
friable  and  contains  specks  of  ferruginous  matter, 

Oneida  Sandstone. 

930 

1498 

6 

Red  and  greenish  gray,  silicious  breccia  and  con- 

158 

glomerate, 

568 

5 

Hard,  massive,  greenish  sandstone  and  gray  con- 
glomerate,   

410 

410 

Notes. — The  section  was  made  in  Rockliill  gap. 
c.  The  Upper  Medina  white  sandstone  contains  in  New 
Tork  several  cliaracteristic  fossils,  some  of  which,  the  marine 
plants,  and  more  particularly  the  Artliropliycus  Jiarlani, 
are  found  throughout  its  whole  range  from  Pennsylvania  to 
the  south  l)order  of  Tennessee. 

b.  The  Lower  Medina  red  sandstone  and  shale  member  is 
in  Pennsylvania  entirely  destitute  of  fossils,  and  is  a coarser 
and  more  sandy  rock  than  in  New  York,  where  it  is  com- 
posed princii3ally  of  a finely  comminuted  red  marl  or  a cal- 
careous red  clay,  containing  a few  organic  remains. 

a.  The  Oneida  is  a conglomerate  in  New  York,  and  some- 
times in  Pennsylvania.  Fossils  in  it  are  rare. 

The  Medina  and  Oneida  formations  (No.  IV)  make  most 
of  the  mountains  of  middle  Pennsylvania. 

Jaclvs,  Blackleg  and  Shade  mountains  are  separate  portions 
of  these  elevated  outcrops  of  IV. 

When  the  dips  are  all  one  way  the  Medina  White  sand- 
stone makes  the  mountain  crest ; the  Oneida  the  brow  of 
the  terrace,  or  in  some  cases  a lower  crest ; while  the  terrace 
itself,  or  the  short  double-headed  ravines  which  replace  it 
at  intervals,  is  made  by  the  intermediate  softer  red  sand- 
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stones  and  shales,  called  in  the  reports  of  the  old  survey, 
the  “ Middle  of  IV.” 

The  Medina  sandstone  beds  afford  good  building  material 
and  railway  ballast. 

A deposit  of  iron  ore  exists  in  the  white  Medina  forming 
the  crest  of  Blacklog  mountain  4 miles  south-west  of  Or- 
bisonia.  The  ore  and  clay  in  which  it  lies  seem  to  fill  a 
transverse  fissure  or  cleft  in  the  white  sandstone,  at  a point 
where  there  is  a slight  indentation  in  the  crest  of  the 
mountain. 


jjj  ^ Hudson  River  Slates. 
' f Utica  Slate. 


Matinal. 


No. 

Description. 

Thick- 

ness. 

Total 

from 

bottom. 

b.  Hudson  River  Shale. 

4 

Brown  and  bluish-gray  shales  and  sandy  slates, 
containing,  especiaUy  in  upper  part  bedsof  ar- 
gillaceous sandstone.  A reddish-gray  shale  in 
upper  portion  contains  crinoid  stems, 

800± 

1870 

a.  Utica  Slates. 

3 

Brown,  brownish-gray  and  black  fissile  slate, 
parts  very  carbonaceous,  toward  lower  part 
becomes  slightly  calcareous, 

1070± 

1070 

Notes. — The  section  was  made  in  Rockhill  gap. 

The  upper  limit  of  No.  Ill  is  well  defined  by  the  sud- 
den transition  from  the  Oneida  gray  sandstone  and  con- 
glomerate to  the  argillaceous  sandstone  at  the  top  of  the 
Hudson  River  slates. 

The  lower  limit  has  been  provisionally  assumed  at  a very 
lean  shaly  brown  hematite  ore  at  the  base  of  the  Utica 
slates,  overlying  the  blue  calcareous  shale  at  the  top  of  the 
Trenton  limestone. 

The  division  between  Hudson  and  Utica  was  not  posi- 
tively determined,  and  may  possibly  be  above  or  below  the 
position  assigned  to  it.  Unconformability  between  the 
17— F. 
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Hudson  and  Oneida,  such  as  Prof.  H.  D.  Rogers  assumes, 
is  not  observable  in  this  district.'" 

The  Hudson  River  Slate  formation  makes  the  inside 
flank  of  the  Blackleg  mountain.  The  slope  of  the  flank  is 
broken  by  streams  which  rise  near  the  Medina  crest  and 
descend  thi-ough  hollows  or  gullies  arranged  at  short  in- 
tervals along  the  mountain.  The  little  streams  which  de- 
scend through  these  ravines  generally  head  uid  in  two 
branches,  which  flow  toward  each  other,  making  a V with 
the  main  stream,  where  it  begins  to  erode  the  Hudson  river 
slates. 

Rooflng  slate  is  found  in  this  formation  on  the  Lehigh 
and  Delaware  rivers.  But  none  has  been  seen  in  this  dis- 
trict and  none  need  be  expected. 

Small  pieces  of  a substance  like  coal,  looking  like  anthra- 
cite, but  flaming  like  semi-bituminous  coal,  are  found  in 
this  formation  in  so  many  different  parts  of  Pennsylvania 
that  they  may  be  discovered  hereafter  in  Blackleg  Valley. 
Those  who  find  such  pieces  ought  to  know  that  they  are 
geological  curiosities,  but  of  no  practical  value.  They  do 
not  indicate  the  existence  of  coal  beds  ; and  money  spent 
in  digging  where  they  are  found  will  be  thrown  away. 

Mr.  Constable  reports  the  occurrence  of  a blossom  of 
brown  hematite  outcropping  along  both  sides  of  Black  Log 
Valley,  and  marking  the  line  of  contact  of  the  Trenton 
limestone  and  Utica  slate  formations ; that  it  was  formerly 
worked  for  ore  in  several  places  north  and  south  of  the 
gap  ; but  that  it  was  not  of  superior  quality  nor  found  in 
any  great  quantities.  This  must  be  the  representative  both 
of  the  Leathercracker  ore  of  Morrison’s  cove,  and  of  the 
Mt.  Pleasant  furnace  ore  beds  of  Path  valley. 


* Prof.  Rogers  speaks  of  it  as  follows  :  *  * * * * * “ The  relations  of  the 
Matinal  series  to  the  overlying  Levant  strata  * * * * plainly  shows  that 

* * * * the  earth’s  crust  experienced  a prodigious  movement  at  the  close 
of  the  Hudson  period.  This  agitation  of  the  door  of  the  sea,  which  had  just 
received  the  materials  of  the  Hudson  shales,  api^ears  to  have  been  everywhere 
attended  by  an  extensive  displacement  of  its  level,  accompanied  in  some  dis- 
tricts by  undulations  amounting  even  to  a close  plication  or  corrugation  of  its 
sediment,  and  in  some  districts  to  a lifting  up  of  wide  areas  above  the  general 
sea  level  into  dry  land.” 
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jj  K b.  Trenton  Limestone.  Matinal. 

' f c.  Calci/erous  Sandstone.  Auroral. 


No. 

Description. 

Thick- 

ness. 

Total. 

b.  Trenton  Limestone. 

2 . 

Dark  blue  and  bluish-gray,  soft,  argiliaceous  limestone, 
alternating  with  blue,  calcareous  shale  particularly 
toward  its  upper  limit. 

1 

a.  Calciferous,  or  Magnesian  Limestone. 

500± 

1 . 

Massive,  light-bluish-gra3^,  magnesian  limestone.  Up- 
per part  only  exposed,  lower  horizon  below  surface  of 
erosion. 

b.  Trenton  limestone.  The  thickness  of  this  could  not 
be  well  determined  from  its  limited  exhibition  in  Blacking 
valley.  A very  distinct  palaeontological  break  exists  be- 
tween it  and  the  underlying  Magnesian  limestone,  the  up- 
per strata  of  which  are  exposed  in  the  centre  of  Blacking 
valley  opposite  Rockhill  gap.  It  is  probable  that  the  mag- 
nesian rocks  in  this  part  of  Pennsylvania  are  nearly  5000* 
feet  thick,  which  would  place  the  top  of  the  Potsdam  sand- 
stone (the  lowest  group  in  the  Palaeozoic  column),  at  least 
a mile  vertically  beneath  the  present  surface  in  the  middle 
of  Blacking  valley. 

The  Trenton  limestones  are  rather  argillaceous. 
a.  Auroral  magnesian  limestone.  This  is  much  purer. 
The  different  strata  in  the  u|3per  part  of  the  formation  vary 
as  to  the  amount  of  carbonate  of  lime  contained.  The  fol- 
lowing chemical  section  was  made  by  Dr.  Charles  M.  Cres- 
son  and  furnished  to  the  survey  by  Mr.  Wm.  A.  Ingham  : 

‘ ‘ Each  stratum  contains  silica  and  alumina  with  a small 
percentage  of  iron  and  from  1 to  14.28  per  cent  magnesia.” 
No  brown  hematite  iron  ore  deposits  of  importance  have 
as  yet  been  discovered  in  Blackleg  valley. 

* Very  accurate  measurements  have  been  made  in  Blair  county,  and  will  be 
published  in  Mr.  F.  Platt’s  Report  on  that  county. 
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APPEIsTDIX. 


Section  of  the  Palceozoic  Roclcs  in  Blair  County^  by  Mr. 

Franldin  Platt  and  Mr.  li.  H.  Sanders,  of  the 
Second  Geol.  Surr.  of  Penna.  in  1877. 

{Communicated  to  the  American  Philosophical  Society, 

April  19,  1877.) 

The  following  section  of  the  Palaeozoic  rocks,  exposed  in 
Blair  County,  was  made  by  compiling  the  sections  taken 
from  the  following  points : 

From  the  summit  of  the  Allegheny  Mountain  at  Ben- 
nington along  the  Pennsylvania  Railroad  to  Altoona  for 
XII,  XI,  X,  IX,  and  YIII.  At  Frankstown  for  VII.  At 
Hollidaysburg  for  VI.  At  McKee’s  Gap  for  V.  At  Ty- 
rone and  Spruce  Creek  Gaps  for  IV  and  III.  From  Spruce 
Creek  to  Tyrone  Forges  for  II.  The  measurements  are 
based  on  the  railroad  lines  and  from  the  topographical  sur- 
vey of  Blair  County. 

From  the  Mahoning  Sandstone  to  coal  A is  taken  from 
Report  mi. 

XII  to  VIII  was  measured  by  plotting  on  the  railroad 
map  the  various  cuts,  measuring  the  rocks  in  each  cut, 
and  then  projecting  them  upon  a section  line.  This  method 
would  introduce  errors,  but  only  of  a small  magnitude. 

The  entire  thickness  of  VII  could  not  be  measured  at 
Frankstown,  where  the  best  exposures  are. 

A good  measurement  of  VI  was  obtained  at  the  “Chim- 
ney Rocks  ’ ’ at  Hollidaysburg. 

The  measurement  of  V taken  along  the  railroad  cut  at 
McKee’s  Gap  is  good  except  of  the  lower  part  which  is  con- 
cealed, and  which  should  contain  the  “Frankstown”  ore 
beds. 

The  Medina  Sandstone  shows  best  on  the  Pennsylvania 
Railroad,  east  of  Spruce  Creek  Tunnel.  The  remainder  of 
IV  shows  best  in  Tyrone  Gap,  but  the  rocks  are  crushed 
and  the  measurement  is  not  reliable. 
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A complete  section  of  the  slates  of  III  does  not  show  any- 
where in  the  county. 

The  thickness  of  the  limestones  and  dolomites  of  II  is 
taken  from  a carefully  measured  section  along  the  Little 
Juniata  from  Spruce  Creek  to  Tyrone  Forges. 

E.  H.  SANDERS. 

345'  XIII  Lower  Productive  Coal  Measures. 

223'  XII  Pottsville  Conglomerate. 

283'  XI  Mauch  Chunk  Red  Shale. 

1,274'  X Pocono  Sandstone. 

2,560'  IX  Catskill  Sandstone  and  Shale. 

6,519'  VIII  Chemung,  Portage,  FlamLLton,  Upper  Helderberg. 

50'  VII  Oriskany  Sandstone. 

900'  VI  Lower  Helderberg  Limestones. 

1,328'  V Clinton  Red  Shale. 

2,366'  IV  Medina  and  Oneida  Sandstone. 

900'  III  Hudson  River  and  Utica  Slates. 

6,600'  II  and  I (?)  Trenton,  Calciferous  and  perhaps  Potsdam. 


23,348'  Palaeozoic  rocks  exposed  in  Blair  County. 


Mahoning  Sandstone. 

4' 

Coal  bed  A. 

2' 

8"  Coal  bed. 

9' 

Fire-clav. 

20' 

Drab  slates. 

Xlli.  Total,  ....  345'  4" 

5' 

Olive  shales. 

14' 

SS.,  coarse-grained  iron  stained. 

10' 

Massive  slates. 

0' 

1"  Coal. 

20' 

Olive  slates  and  shales. 

9' 

Fire-clay. 

5' 

6"  Coal  bed  E. 

4' 

Slatv  sandstone. 

2' 

Impure  tire-clay. 

15' 

Fine-grained  grayish-white  SS. 

20' 

Sandstone  and  black  slate. 

81' 

Massive  white  sandstone. 

3' 

Limestone. 

100' 

Concealed. 

20' 

Ferruginous  slates  and  shales. 

XII.  Total, 223'  1" 

20' 

Sandstone  and  sandy  shales. 

110' 

Red  shale. 

3' 

Coal  bed  D^. 

40' 

Gray  slate. 

1' 

Fh-e-clay. 

5' 

Red  shale. 

21' 

Sandstone,  drab. 

12' 

Gray  slate. 

20' 

Black  slate. 

2' 

Red  slate. 

2' 

10"  Coal  bed  D. 

4' 

Fine-grained  sandstone. 

11' 

Drab  slates  holding  ore  baUs. 

6' 

Red  slate. 

0' 

7"  Sandstone. 

4' 

Greenish-gray  slate. 

13' 

Blue  slates. 

6' 

Red  shale. 

15' 

Sandstone,  massive,  drab. 

2' 

Gray  slate. 

12' 

6"  Slate. 

52' 

White  and  grayish-white  coarse- 

6"  Coal  ) 

grained  sandstone. 

6"  Slate  V Bed  C. 

10' 

Gray  slate. 

1' 

8"  Coal  ) 

5' 

Red  slate. 

6' 

Fire-clay. 

10' 

Gray  sandstone. 

12' 

Sandstone. 

10' 

Red  shale. 

1' 

3"  Slate. 

XI.  Total, 283 

0' 

4"  Coal. 

2' 

Gray  shale. 

7' 

Sandstone. 

200' 

Gray  sandstone. 

8' 

10"  Black  slates,  with  catamites. 

3' 

Red  shale. 

3' 

6"  Coal  bed  B. 

334' 

Massive  gray  .sandstone. 

3' 

Fire-olav. 

20' 

Dark  gray  slates. 

29' 

Shales. 

266' 

Massive  gray  sandstone. 

2' 

Black  slate. 

15' 

Olive-gray  sandstone. 

1' 

8"  Coal  bed  AL 

20' 

Red  siiale. 

23' 

Slates. 

60' 

Gray  sandstone. 

4' 

Sandstone,  gray. 

40' 

Gray  slate. 
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30'  Gray  sandstone. 

5'  Greenish-gray  slate. 

2'  Gray  sandstone. 

10'  Gray  slate. 

15'  Massive  gray  sandstone. 

5'  Brown  shale. 

20'  Red  shale  and  slate. 

15'  Brown  sandstone. 

5'  Gray  slate. 

20'  Red  shale  and  slate. 

20'  Massive  gray  sandstone. 

29'  Red  shale. 

11'  Gray  sandstone. 

10'  Gray  slaty  sandstone. 

17'  Brown  slaty  sandstone. 

10'  Red  shale. 

1'  Gray  micaceous  sandstone. 

1'  Iron  ore,  greenish-gray. 

0'  Ij''  Gray  micaceous  sandstone. 

1'  9''  Iron  ore,  greenish-gray. 

26'  Massive  gray  sandstone. 

5'  Red  slate. 

1'  6"  Iron  ore,  greenish-gray. 

14'  Gray  micaceous  thin  bedded  SS. 
1'  Ferruginous  sandstone. 

38'  Gray  sandstone. 

7'  Gray  slate. 

3'  Red  slate. 

1'  Brown  sandstone. 

2'  Bed  slate. 

15'  Gray  slate. 

16'  Gray  sandstone. 

5'  Red  shale. 

T Red  slate. 

45'  Gray  sandstone. 

X.  Total, 1,274'  4" 

9'  Red  sliale. 

3'  Gray  shale. 

15'  Bed  shale. 

12'  Brown  sandstone. 

25'  Red  shale. 

20'  Gray  sandstone. 

25'  Red  shale. 

196'  Concealed. 

Red  sandstone. 

167'  Concealed. 

30'  BrDwn  shaie. 

50'  Brown  sandstone. 

35'  Red  shale  with  three  small 
layers  of  olive  shale. 

30'  Bro-wnish-gray  sandstone. 

10'  Gray  slaty  sandstone. 

30'  Reddish-brown  sandstone. 

3'  Red  shale. 

20'  Yellowish-gray  sandstone. 

264'  Concealed  and  reddish  sand- 
stone and  slate. 

6'  Gray  shale. 

50'  Bed  shale  and  sandstone. 

10'  Gray  slaty  sandstone. 

265'  Red  shale  and  sandstone. 

20'  Red  sandstone. 

10'  Red  shale. 

15'  Red  sandstone. 

15'  Red  shale  and  sandstone. 

15'  Red  sandstone. 

80'  Red  shale. 


305'  Concealed. 

15'  Gray  shale. 

14'  Red'  SS.  with  some  gray  shale. 

10'  Red  shale. 

10'  Bed  and  gray  shale. 

2'  Gray  shale. 

4'  Red  sandstone. 

15'  Red  slate  with  some  gray  SS. 

20'  Gray  shale. 

70'  Red  shale. 

5'  Gi’ay  sandstone. 

40'  Red'  shale. 

15'  Reddish-broum  sandstone. 

60'  Bed  shale  with  layers  of  gray 
sandstone. 

25'  Gray  sandstone  w'ith  red  shale ; 

small  layers  of  gray  shale. 

40'  Gray  sandstone  and  slate. 

480'  Concealed. 

IX.  Total, 2560'. 

20'  Red  slate  with  gray  sandstone, 
mostly  sandstone. 

40'  Gray  slates. 

20'  Gray  sandstone. 

3'  Gray  slate. 

20'  Gray  sandstone. 

40'  Gray  slate. 

90  Gray  sandstone  and  slate,  with  a 
slight  reddish  tinge. 

40'  Gray  sandstone  and  slate. 

410'  Concealed. 

192'  Gray  slate. 

8'  Gray  sandstone. 

10'  Light  gray  slate. 

1'  Gray  stindstone. 

8'  Dark  gray  slates. 

10'  Gray  sandstone.  , 

86'  Dark  gray  slates  and  concealed. 

15'  Dark  gray  slates. 

1'  Gray  sandstone. 

50'  Gray  slates. 

2'  Gray  sandstone. 

4'  Gray  slate. 

10'  Gray  sandstone. 

0'  2"  gray  slate. 

1'  Gray  sandstone. 

70'  Gray  slate. 

300'  Concealed. 

20'  Gray  slate. 

260'  Slaty  sandstone. 

20'  Gray  shale. 

30'  Gray  sandstone  and  slates,  thin 
bedded. 

505'  Concealed. 

50'  Gray  sandstone  thin  bedded  with 
slate. 

460'  Gray  slate  with  thin  layers  of  gray 
sandstone. 

50'  Gray  slate. 

50'  Concealed. 

35'  Gray  slate  with  a few  layers  of 
gra3''  sandstone. 

50'  Gray  slate,  cleavage  planes  iron 
stiiined. 

780'  Concealed,  mostly  gray  slates. 

185'  Olive  and  gray  slates  with  10'  red 
slates. 
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5'  Red  slates. 

418'  Gray  slate  and  sandstone. 

75'  Slaty  sandstone  and  gray  slate. 
10'  Gray  sandstone. 

100'  Gray  slates,  some  of  the  slates 
have  ripple  marks. 

600'  Gray  slaty  sandstone,  thin. 

1365'  Gray  and  black  slates,  the  black 
slates  are  the  lowest.  Tliickness 
not  knovm. 

■VIII.  Total,  . . . 6519'  2". 
50'  ± Sandstone,  coarse  grained, 
some  conglomerate.  The  thick- 
ness cannot  be  measured  at  any 
place  in  the  county. 

VII.  Total, 50'. 

900'  Limestone,  not  all  exposed, 
mostly  a dark  blue  massive 
limestone. 

VI.  Total, 900'. 

120'  Gray  slaty  limestone. 

30'  Concealed. 

60'  Gray  slate  with  some  limestone. 
5'  Dark  gray  slate. 

14'  Slaty  limestone. 

1'  Limestone. 

3'  Gray  slate. 

26'  Red  shale. 

1'  Gray  slate. 

0'  10"  Limestone. 

5'  Gray  slate. 

0'  6"  Green  shale. 

1'  Red  shale. 

1'  Gray  shale. 

14'  Red  shale. 

5'  Gray  slate. 

1'  impure  limestone. 

5'  Dark  brown  slate. 

2'  Olive  gray  slate. 

7'  Red  slate. 

45'  Gray  slate  with  some  small  layers 
of  "limestone. 

1'  9'  Fossiliferous  dark  blue  lime. 
1'  6"  Gray  slate. 

0'  6"  Limestone. 

4'  Gray  slate. 

0'  2"  Limestone. 

30'  Olive  slate. 

3'  Limestone. 

3'  Gray  slate. 

2'  Limestone. 

6'  Gray  slate. 

2'  Red  shale. 

3'  Olive  shale. 

6'  Red  shale. 

2'  Green  shale. 

3'  Red  shale. 

2'  Olive  shale. 

6'  Red  shale. 

5'  Gray  shale. 

30'  Gray  slate  and  concealed. 

50'  Concealed.  Fossil  ore. 

20'  Gray  slate. 

30'  Concealed. 

30'  Brown  slate. 

640'  Concealed.  Frankstown  fossil 
ore  in  this  interval. 


V.  Total, 1328'  3". 

100'  d:  VVhite  sandstone. 

255'  Red  sandstone  with  layers  of  red 
slate  from  6"  to  5'  thick. 

84'  Massive  red  sandstone. 

1'  8''  Green  slaty  sandstone. 

87'  Red  sandstone  with  a few  layers 
of  red  shale. 

0'  6"  Green  slate. 

10'  Red  sandstone. 

5'  Red  shale. 

5'  Green  slate. 

5'  Red  sandstone. 

20'  Gray  sandstone. 

1'  Red  shale. 

10'  Gray  sandstone. 

0'  6"  Red  shale. 

10'  Red  sandstone. 

15'  Grayish-red  sandstone. 

V Red  slate. 

1'  6''  Green  slate. 

15'  Gray  sandstone. 

1'  Gray  slate. 

20'  Brown  sandstone. 

1’  Gray  slate. 

8'  Brown  sandstone. 

0'  6"  Red  shale. 

75'  Reddish-brown  sandstone. 

1'  Red  slate. 

200'  Red  and  gray  sandstone. 

9'  Red  sandstone. 

4'  Red  shale. 

2'  Red  sandstone. 

3'  Red  slate. 

1'  Green  slate. 

4'  Red  slate. 

2'  Green  slate. 

6'  Red  sandstone. 

15'  Red  sandstone  (some  gray). 

10'  Red  sandstone. 

2'  Gray  slate. 

18'  Red  sandstone. 

0'  5"  Gray  slate. 

12'  Grayish-brown  sandstone. 

0'  3"  Red  shale. 

20'  Brown  sandstone. 

0'  2'  Green  shale. 

4'  Brown  sandstone. 

1'  Red  shale. 

150'  Brown  and  gray  sandstone  and 
concealed. 

409'  Concealed  and  gray  sandstone. 
320'  Gray  sandstone. 

440'  Gray  sandstone  and  slaty  SS. 

IV.  Total, 2365  10". 

900'  Slates,  gray  and  black;  they  .do 
not  show  in  any  place  in  the 
county. 

III.  Total, 900'. 

5400'  Limestone,  dark  blue,  blue,  and 
gray. 

40'  ± 'White  sandstone,  some  of  it 
ii-on-stained. 

1160'  Limesrone,  towards  the  bottom 
comes  in  slates  and  SS. 
IIandI(?).  Total,  . .6600’, 


APPEi^DIX  B. 


A measured  section  of  the  Palaeozoic  rocks,  between  Lock 
Haven  and  Farrandsmlle,  in  Clinton  county,  Pennsylva- 
nia. By  H.  Martyn  Chance,  May  31,  1878. 


The  measurements  of  this  section  do  not  extend  below 
the  top  of  the  Lower  Siluro-Cambrian  slates  of  III.  Nos. 
IV  and  V were  measured  at  Mill  Hall  Gap,  through  Muncy 
or  Bald  Eagle  Mountain.  Nos.  VI  to  XIII,  inclusive,  were 
measured  on  the  Susquehanna  river,  between  Lock  Haven 
and  Farrandsville. 

Total  thickness  of  the  strata  described,  13,63C-|-  ft.,  which 
may  be  divided  by  the  Pennsylvania  numbers  as  follows: 


XII  Pottsville  Conglomerate. 

XI  Mauch  Clmnk  Red  Shale.* 

X Pocono  Sandstone.  Bottom  merging  into  IX. 

IX  Red  Catskill.  Red  S.  S.  and  Shale. 

VIII  Chemung,  Portage,  Hamilton. 

VII  Oriskany  S.  S.  wanting  at  Lock  Haven. 

VI  Lower  Helderberg  Limestones. 

V Clinton  Shales,  with  fossil  ore. 

IV  Medina  and  Oneida  Sandstones. 

Ill  Hudson  River  Slates,  Utica  Slates. 

II  & I Lower  Silurian  Limestone  and  Potsdam  S.  S 


Carboniferous,  < 

i 86' 

215'  -f  i 

! 129' 

Sub-Carboniferous, , 

) 100' 
) 1175' 

(Bernician.) 

1275'.  < 

Devonian,  1 

to 

0 

0^ 

7870'.  I 

! 5764' 

Silurian,  ' 

i 895' 

1975'.  i 

! 1080' 

ISliddle  Silurian,  1 
2301'.  I 

j 2301' 

Siluro-Cambrian,  ■ 

1 ’ 

Lower  Productive  Coal  Measures.  XIII. 


Surface, 35/ 

Coal ; variable  3'  to  4',  upper  bed, 3' 

Fire-clay ; used  for  tire-brick, 5 

Concealed,  Shale  and  Sandstone, 40 

Coal ; middle  bed, 3 


Total, gg/ 


* This  red  shale  is  only  local,  disappearing  in  half  a mile,  its  place  being 
filled  by  Sandstone  and  Conglomerate  belonging  to  XII. 
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Pottsville  Conglomerate.  XII. 

S.  S.  and  Shale, 40' 

Coal ; lower  bed,  2'  0"  to  3'  6", 2' 

Fire-clay ; 6 to  8 ft.,  used  for  fire-brick, • T 

Concealed.  Some  Sandstone, 80' 


Total, 129' 

Maicch  Chunk  Red  Shale.  XI. 

Concealed  ; trace  of  red  shale, 20' 

Eed  and  olive  shale.  Red  shale  is  only  a local  deposit, 20' 

Concealed,  55' 

Red  shale, 5' 

Total, 100' 

Pocono  Sandstone.  X. 

S.  S.  wlhte  and  gray,  rather  coarse, 15i 

Limestone  and  S.  S.  in  one  massive  bed.  The  limestone  lies  in  layers  or 
lenticular  patches,  ^ to  1 inch  thick.  In  some  parts  of  the  rock  it  lies 
in  nodules  resembling  pebbles,  and  giving  the  rock  the  appearance  of 
being  a conglomerate.  The  lime  is  pure,  and  free  from  any  admixture 

of  sand. 3' 

N.  B. — This  is  the  northern  Knife-edge  of  the  siliceous  limestone  i?i  the  gaps 
of  the  Conemaugh,  Loyalhanna  and  Youghiogheny  rivers.  See  Reports  KK, 
KICK. 

S.  S.  gray  and  greenish  gray,  false  bedded, 25 

Concealed, 10' 

S.  S.  gray.  Some  thin-bedded  layers,  only  partially  exposed, 70' 

Concealed ; contains  a band  of  red  shale,  CO' 

S.  S.  hard,  gray ; contains  a layer  of  cannel  slate,  2"  to  3"  tliick,  ....  80' 

N.  B. — This  is  one  of  the  coal  beds  described  by  Mr.  C.  A.  Ashburner  in 
RciJort  F,  as  cut  by  the  Sideling  Hill  tunnel  Huntingdon  County, 

Concealed,  65' 

S.  S.  graj%  hard  and  massive,  5' 

Concealed, 40' 

S.  S.  hard  gray, 35' 

S.  S.  coarse  gray,  with  a pebble  layer  12"  thick  near  middle, 15' 

S.  S.  coarse  gray  with  a peljble  layer  12"  thick  at  base, 10' 

Red  Shale  ; soft, 20' 

S.  S.  and  Shale  alternating  ; S.  S.  is  hard  and  gray, 68' 

S.  S.  gray  and  hard,  massive, 47' 

S.  S.  thin-bedded,  greenish  graj^,  alternating  with  shale,  59' 

Red  sliale, 5' 

Olive  shale, 8' 

Red  shale, 3' 

S.  S.  thin-bedded,  alternating  with  olive  shale  and  dark  slate,  ....  41' 

Principally  shale,  few  bands  red  shale, 71' 

S.  S.  hard,  greenish  gray,  upper  part  streaked  with  red, 45' 

Olive  shale,  some  sandy  bands, 20' 

S.  S.  hard  gray, 20' 
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Concealed  softer  S.  S.  and  shale, 2S5' 

S.  S.  gray,  reddish  gray,  and  greenish  gray,  beds  parted  by  shale,  ...  50' 

Total, 1175' 

Catslcill.  IX. 

Red  shale, 10' 

S.  S.,  very  hard,  massive,  gray,  reddish,  and  greenish  gray,  some  red,  . 95' 

S.  S.,  Greenish  gray,  with  red  and  olive  shale  partings, 30' 

Red  shale ; soft, 53' 

Red  S.  S.,  hard  and  massive,  micaceous,  with  one  thin  band  red  shale,  20' 

Red  shale,  one  baud  massive  red  S.  S.  partly  concealed, 131' 

Red  and  greenish  gray  S.  S.,  massive  and  hard, 30' 

Red  shale  ; partly  concealed, 56' 

S.  S.  red  and  grayish  red, 32' 

Concealed  ; principally  red  shale  with  S.  S 73' 

S.  S.  red  and  greenish  gray,  massive, 20' 

Red  and  olive  shale, 19' 

Red  Conglomerate  Fish  bed.  Pebbles  of  S.  S.  and  limestone  (?)  irreg- 
ular. Full  of  iron  concretions,  2'4  ' 2' 

Red  shale ; few  bands  of  red  S.  S 31' 

S.  S.  massive  red  and  greenish  gray, 4' 

Red  shale ; soft,  with  a few  sandy  bands, 131' 

Red  S.  S.  massive,  parted  into  sub-divisions  by  two  or  three  bands  red 

shale  5 to  10  feet  thick,  148' 

Red  S.  S.  and  shale,  alternating  very  regularly  in  bands  from  5 to  10 
feet  thick.  The  S.  S.  is  massive  and  the  shale  soft.  Complete  ex- 
posure,   985' 

Red  Shale  and  Red  S.  S.  alternating,  with  a few  bands  of  gray  S.  S. 
streaked  with  red, 235' 


Total, 2,106' 

Chemung,  Portage.  VIII. 

Olive  Slate, 20' 

Shale ; olive  and  gray  alternating  in  thin  bands  with  gray  S.  S.,  ...  217' 

Concealed,  contams  some  gray  slaty  shale,  and  gray  S.  S.,  ...  110' 

Olive  shales  and  gray  slates  with  tw'o  bands  purplish  red  slate,  ....  134' 

Red  shaly  S.  S 9' 

Olive  shales  and  gray  and  purplish  red  slate,  some  sandy  layers,  . . 38' 

S.  S.  massive  gray, 20' 

S.  S.  hard  gray  alternating  with  slates  and  shales, 51' 

Slates  and  shales  ; soft,  dark,  with  a little  reddish  slaty  shale, 77' 

S.  S.  liard  graj',  massive,  13' 

Slates  and  shales ; soft  olive,  gray  and  purplish  red, 57' 

S.  S.  massive  red, 2' 

S.  S.  hard  gray, 4' 

Purplish  red  slate  and  shale  with  some  reddish  and  gray  S.  S 83' 

S.  S.  and  shale  (gray)  alternating,  9' 

Red  S.  S.  and  shale, 41' 

S.  S.  massive, 2' 

Shale  and  slate,  dark  and  soft, 18' 
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S.  S.  massive  gray,  4' 

Shales;  olive  and  gray,  soft, 37' 

S.  S.  massive  gray, 5' 

S.  S.  hard  gray,  alternating  with  dark  slates  and  shales, 36' 

S.  S.  massive  dark  gi'ay, 10' 

S.  S.  hard  gray  with  slate  partings, 39' 

S.  S.  massive  gray 6' 

S.  S.  gray  and  dark  slate  alternating, 12' 

Shales  and  slates  alternating  with  bands  of  hard  gray  S.  S 125' 

Slate  ; soft  dark, 5' 

S.  S.  hard  gray, 11' 

Shales ; gray  and  olive  with  dark  slates  and  a few  bands  of  gray  S.  S 

near  middle  of  the  mass,  88' 

S.  S.  gray,  alternating  with  gray  slaty  shale,  57' 

Purplish  red  and  gray  slaty  shale, 12' 

S.  S.  hard  gray,  some  greenish  slaty  shale  partmgs, 30' 

S.  S.  massive  light  gray, 13' 

Slates  and  shales,  purplish  red,  olive  and  gray.  Red  predominates  near 

base,  77' 

S.  S.  [gray]  slates  and  shales  alternating, 92' 

Red  and  gray  shales,  soft,  . . ■ ■ 69' 

Red  and  reddish  gray  S.  S. ; shale  partings,  9' 

Slates  and  shales : red,  olive,  and  gray — soft  with  some  sandy  bands,  . 22' 

S.  S.  gray,  with  red  slate  and  gray  shale  partings, 57' 

Red  and  reddish  gray  S.  S.  with  purplish  red  slates  and  shale,  ....  22' 

Purple  shaly  slate,  6' 

S.  S.  thin  bedded,  alternating  with  slate, 15' 

Slates ; soft  gray  with  some  shale, 53' 

Grixy  S.  S.  gray  shale,  and  dark  slate  alternating, 84 

Shale  , dark  gray  and  olive,  with  two  thin  bands  of  S.  S., 53' 

S.  S.  gray  thin  bedded,  slate  and  shale  alternating, 17' 

Shale ; soft  olive  and  gray  ferruginous,  7' 

S.  S.  tine  grained  bluish  gray,  parted  by  dark  slates, 15' 

Shale  ; very  soft  olive,  39' 

Purplish  red  slaty  shale,  4' 

Concealed, 303' 

Slaty  shale  , gray  and  sandy, 15' 

Slates  and  shales  alternating  with  thin  bands  of  very  dark  S.  S.,  ...  70' 

Slates  ; dark,  with  two  thin  bands  of  S.  S.,  30' 

Olive  shales  and  dark  blue  slates, 78' 

S.  S.  dark  gray,  alternating  in  bands  6"  to  12"  thick  with  dark  bluish 

shale, 63' 

Shale ; soft  olive  with  a few  thin  bands  of  S.  S., 172' 

S.  S.  hard  massive  gray, 7' 

Olive  shale,  soft, 21' 

S.  S.  gray,  hard  and  massive, 4' 

Olive  shales,  soft ; slaty  near  bottom, 128' 

Soft  shales,  not  well  exposed, 183' 

Slate;  soft  bluish  black, 15' 

S.  S.  gray  alternating  with  dark  gray  slates  and  olive  shales, 189' 


Total, 


3,314' 
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Genesee.  VIII. 

Soft  dark  gray  and  olive  slates,  some  bands  of  slate, 560' 

Hamilton  flags.  VIII. 

S.  S.  thin  bedded  dark  gray,  alternating  with  olive  and  gray  shaly  slate,  110' 
Slate ; bluish  gray  and  blue,  with  some  olive  shale  and  an  occasional 

band  of  S.  S., 225' 

Soft  shaly  and  slaty  measures  not  well  exposed, 127' 

S.  S.  thin  and  flaggy  with  some  slaty  shale, 248' 

Shale  and  slate,  not  ■well  exposed, 176' 

S.  S.  dark ; thin  beds,  some  shale  and  some  thick  beds  blue  sandj'  slate,  245' 

Total, 1,131' 

Marcellus  black  shale.  VIII. 

Shales ; soft  with  some  thin  flags  not  well  exposed, 96' 

Slate,  shaly  with  some  thin  sand  bands, 68' 

Slate,  very  dark, 68' 

Slate ; dark  blue  and  black,  soft, 158' 

Slate ; dark,  some  few  thin  bands  gray  S.  S., 45' 

Slate  ; soft  black  and  dark  gray,  324' 

Total, 759' 

[Total,  VIII.  Chemung,  Portage  and  Hamilton,  5,764'] 

Oriskany.  VII.  Wanting  at  Lock  Haven. 

Loiver  Helderberg  Limestone.  VI. 

Limestone,  massive,  impure,  shaly  on  top,  80' 

Lime  shale  and  impure  limestone, 83' 

Soft  dark  bluish  black  slates,  upper  part  calcareous, 177' 

Limestone,  shaly  and  massive,  30' 

Concealed  in  Valley  of  Susquehanna.  [Limestone  ?] -j-  500' 

Limestone  massive,  quarried, 25' 


Total, 895' 

Clinton.  V. 

Nearly  all  concealed  at  Mill  Hall  Gap,  shales,  slates  and  sandstones  con- 
taining the  “ fossil  ” and  “ block  ” iron  ores,  both  of  which  have  been 
mined  by  Mill  Hall  Furnace  Co.  The  fossil  ore  is  here  about  10"  to 
12"  thick, 1,080' 

Medina  and  Oneida  S.  8.  IV. 

S.  S.  hard  and  massive,  red,  gray,  and  white  ; not  well  exposed,  . . . 695' 

Softer  S.  S.  and  shale,  forming  the  valley  between  the  two  mountain 

crests, 705 

S.  S.  hard  and  massive ; white  with  a few  beds  of  gray  S.  S.  mottled 

with  ferric  oxide, 188' 

Concealed  ; probably  softer  S.  S.  and  shale  with  some  red  bands,  118' 

S.  S.  hard,  massive, siliceous,  dark  gray  and  greenish  gray,  iron  specked,  155' 
Not  well  exposed,  principally  hard,  massive  S.  S., 440' 


Total, 


2,301' 
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Catalogue  of  specimens  collected  hy  Mr.  Asliburner  to 
illustrate  the  character  of  the  individual  strata.,  with 
the  observed  dip  of  each  lohere  the  specimen  loas  oMained., 
its  vertical  height  above  the  bottom  of  the  formation.,  and 
its  horizontal  distance  from  some  designated  locality. 

Note. — The  numbers  of  the  specimens  from  325  to  1 descend  in  regular 
order  of  superposition  from  the  Coal  Measures,  No.  XIII,  down  to  the 
Siluro-Cambrian  magnesian  limestones  of  No.  II. 

Note. — The  dip  of  the  rock  from  which  the  specimen  was  taken  is 
given  in  brackets. 

Note. — In  some  places  it  will  be  found  that  several  specimens  of  dis- 
tinct lithological  characteristics  are  noted  as  being  at  the  same  distance 
above  the  bottom  of  the  formation.  This  indicates  that  tlie  stratum 
does  not  remain  constant  in  character  but  is  liable  to  change  in  a sliort 
distance. 

337  (XII).  Reniform  wad,  coating  surfaces  of  Pottsville  conglomerate ; 
from  Rocky  ridge,  at  the  end  of  Wray’s  Hill  tunnel. 

33G  (XI) . Manganiferous  calcite,  occurring  as  a coating  on  the  surfaces 
(stratified)  of  the  Mauch  Chunk  red  shale;  from  Wray’s  Hill  tunnel. 

335  (XI).  Manganiferous  calcite  and  specular  iron  ore,  coating  surface 
of  Mauch  Chunk  red  shale  ; from  ditto. 

334X1).  Mauch  Chunk  red  shale  coated  with  fibrous  calcite,  quartz 
and  a fibrous  silicate ; ditto. 

333  (XI).  Same  as  No.  334,  but  coated  with  fibrous  calcite  and  an  as- 
bestus  like  mineral ; ditto. 

332  (XI).  Same  as  334,  coated  with  fibrous  calcite  and  quartz  ; ditto. 
331  (VIII).  Brown  sandstone  coated  with  calcite;  from  railroad  cut, 
end  of  Clear  ridge.  Clay  township. 

330  (VII).  Barite,  associated  with  brown  hematite  from  the  “Chert 
vein  ” in  the  lower  Oriskany  measures  of  Sandy  ridge,  near  Orbisonia. 

329  (VII).  Wavellite,  with  a finely  radiated  structiu’e,  formed  on  the 
surface  of  Oriskany  sandstone ; Sandy  ridge,  ditto. 

328  (Between  VIII  and  IX).  Brownish-gray  S.  S.  showing  fucoids  and 
Spirifer  disjunctaon  lower  stratigraphical  surface  and  ripple  marks  on 
upper.  [76°>N.  73^  W.]  Railroad  cut  east  end  of  Clear  ridge. 

327  (Top  of  IV;  loose).  White  Medina  sandstone,  showing  ripple 
marks.  [72°>N.  65°  W.]  Rock  hill  gap. 

326  (II.)  Calciferous  L.  S.  showing  peculiar  forms  of  weather  cracks. 
Grove  quarry,  in  BlacklogValley,  Cromwell  townsliip. 
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Tlie  following  are  from  the  Coal  measures  of  East  Broad  Top  : 

325.  Concretionary  sandstone  above  coal  seam  at  Curfman  (Savage) 
opening.  [13°>S.  50°  E.]  Eocky  ridge. 

324.  Coal  from  Petriken  (Taylor)  opening.  [Variable.]  Ditto. 

323.  Coal  from  Curfman  (Savage)  opening.  [13°>S.  50°  E.]  Ditto. 
322.  Brown  hematite  above  coal  at  Alloway  opening.  [6°>S.  20°W  ?] 
E.  L.  Anderson  tract,  Trougli  creek  basin. 

321.  Coal  from  Alloway  opening. 

320.  Brown  hematite  above  Eockhill  I.  & C.  Co.’s  coal  seam  of  mine 
C'  at  Robertsdale.  [5°>-S.  30°  W.] 

319.  Coke  made  in  Belgian  oven  from  coal  of  mine  C'. 

318.  Coke  made  in  Pit  from  coal  of  mine  C'. 

317.  Coal  from  upper  bench,  C'.  2nd  room  1st  entry.  5°OS.  32°  W. 
316.  Separating  slate  between  upper  and  middle  benches  of  mine  C'. 
315.  Coal  from  middle  bench  of  mine  C'. 

314.  Separating  slate  between  middle  and  lower  benches  of  mine  C'. 
313.  Coal  from  lower  bench  of  mine  C'. 

312.  Coal  from  upper  bench  of  mine  B'.  [4°>S.  33°  W.] 

311.  Separating  slate  between  upper  and  lower  benches  of  mine  B'. 
310.  Coal  from  lower  bench  of  mine  B'. 

309.  Hard  dark-gray  fireclay  under  lower  bench  of  mine  B'. 

308.  Hard  light-gray  S.  S.  above  coal,  mine  A'  [3°>S.  70°  W.  Foster.] 
307.  Carbonaceous  fireclay  commonly  called  black  gravel.  [3°  to  4°^ 
H.  50^  ^Y.  Foster.]  Coal  opening  south  of  road  from  Eobertsdale  to  Hew 
Grenada. 

The  following  are  from  strata  of  No.  XII.,  Pottsville  or  Serai  conglom- 
erate, the  base  of  the  Coal  measures,  on  the  M.  J.  Martin  tract,  Eocky 
ridge,  near  Wray’s  Hill  tunnel,  Todd  township,  Huntingdon  county: 

306  (Top  of  XII).  Hard  reddish-white  conglomeritic  S.  S.  surfaces 
coated  with  red  hematite.  [0°.] 

305.  Sandstone,  very  similar  to  No.  306  with  which  it  alternates. 

304.  Ferruginous  sandstone. 

303.  Sigillaria  in  sandstone. 

302.  Sigillaria  in  sandstone. 

301.  (85'  up  in  middle  member  of  XII.)  Dark-gray  slaty  sandstone  al- 
ternating with  shale  and  sandstone.  [7°  to  ll°ON.  W.] 

300.  Gray  massive  sandstone.  [Ditto.] 

299  (Lower  member  of  XII).  White  S.  S.  stained  with  iron.  [28°>-N. 
W.] 

298.  Massive  coarse-grained  yellowish  white  sandstone.  [Ditto.] 

297.  Pea  conglomerate  containing  deposits  of  coal. 

296.  Conglomerate  with  pebbles  the  size  of  a hickory  nut. 

295.  Coarse-grained  gray  sandstone  containirig  impressions  coal  plants. 
[30° >N.  30°  W.] 

294  (Upper  part).  Hard  white  mustard  seed  conglomerate.  [Ditto.] 
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293.  Hard  coarse-grained  yellowish-grey  sandstone  stained  with  iron. 
[Ditto. 

292.  Very  similar  to  293,  but  quite  massive.  [Ditto.] 

291  (Lower  part).  Dark-gray  flaggy  sandstone  containing  micaceous 
specks.  [33^ 30-  W.] 

The  following  icere  collected  from  strata  of  Vo.  XI,  Mauch  Chunk  or 
TJmhral  shale : 

289  (Top  of  XI).  Brown  hematite.  [0^.]  M.  J.  Martin  tract,  Wray’s 
Hill,  near  Cook’s  Station,  East  Broad  Top  railroad. 

288.  Brown  hematite.  Ditto. 

287.  Yellow  sandy  shale  directly  mider  the  ore  bed. 

286  (8-50'  up  in  XI).  Eeddish-gray  sandstone,  surfaces  coated  with  cal- 
cite.  [Dip  at  west  end  of  tunnel  8^]>X.  70°  W.]  M.  J.  Martin  tract, 
Wray’s  Hill. 

285.  Eeddish-gray  shale  with  ferruginous  calcite  on  surfaces  showing 
“ slickensides ; ” alternates  with  Xos.  286  and  284.  [8°>X.  70°  M’’.  at 
310'  from  west  end  of  tunnel.  Same  at  880'.  22°>X.  70°  W.  at  east 
end  of  tunnel.] 

284.  Massive  reddish -gray  sandstone  alternates  with  Xos.  286  and  285. 

283  (190').  Red  shale.  [38°>X.  60°  W.]  Xew  Granada,  Sideling 
Hill  gap,  Taylor  township,  Fulton  county. 

282.  Shaly  argillaceous  limestone  alternates  with  281  and  283.  [Ditto.] 
Ditto. 

281.  Shaly  red  limestone  directly  below  alternations  of  282  and  283. 

280  (175').  Red  calcareous  shale.  [1°>S.  50°E.]  Limestone  quarry 
worked  by  Jno.  Whitney,  near  Todd  P.  O. 

279  (170').  Red  limestone.  [Ditto.]  Ditto. 

278  (170').  Red  limestone  very  similar  to  Xo.  279.  [Ditto.]  Ditto. 

277  (167').  Mottled  argillaceous  red  and  gray  limestone.  [Ditto.]  Ditto. 

276  (164').  Red  lime  shale.  [Ditto.]  Ditto. 

275  (155').  Variegated  red  and  gray  limestone.  [38°>X.  60°  W.]  Xew 
Granada,  Sideling  Hill  gap. 

274  (155').  Hard  massive  gray  limestone.  [Ditto.]  Ditto. 

273  (155').  Variegated  massive  red  and  gray  limestone.  [1°>S.  50°  E.] 
Limestone  quarry  worked  by  Jno.  Whitney  near  Todd  P.  O. 

272  (152'^.  Brittle  massive  gray  limestone.  [Ditto.]  Ditto. 

T he  following  were  collected  from  strata  in  formation  Vo.  X,  Pocono  or 
Vespertine  sandstone,  forming  the  mass  of  Sideling  Hill. 

1.  Upper  member  of  X: 

271  (1970').  Hard  brownish-gray  sandstone.  [38°>X.  60°  W.]  Side- 
ling Hill  gap,  near  Xew  Granada. 

270  (1900'±).  Coarse-grained  gray  sandstone.  [Ditto.] 

269  (1830')  Coarse  grained  gray  sandstone.  [Ditto.] 

268  (1552').  Hard  ferruginous  sandstone.  [59°>X.  73°  W.]  West  end 
of  Sideling  Hill  tunnel. 

267  (1523').  Massive  gray  sandstone.  [Ditto.]  Ditto. 
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2.  Middle  member^  of  X; 

Upper  part  of  the  coal  hearing  strata  (New  River  Series). 

26G  (1493').  Coal  seam  (ligiiitic)  ISTo.  19,  inches.  [Ditto.]  Ditto. 

265  (1490').  Pink  coarse-grained  gray  sandstone  containing  micaceous 
specks.  [38°]>jSr.  60°  W.]  Sideling  Hill  gap. 

264  (1450').  Massive  coarse-grained  sandstone  containing  micaceous 
specks.  [59°>]Sr.  73°  W.]  Sideling  Hill  tunnel  west  end. 

263  (1450').  Very  similar  to  specimen  ISTo.  264  and  from  the  same 
stratum. 

262(1415').  Coal  seam  ISTo.  17.  Average  thickness  3".  Maximum  9". 

261  (1414').  Light  gray  shaly  sandstone. 

260  (1372').  Modules  of  iron  pyrites. 

259  (1322').  Hard  massive  gray  sandstone. 

258  (1306').  Coal  seam  Ho.  10.  Average  thickness  3".  Maximum  6". 

257  (1260').  Coal  seam  Ho.  5.  Thickness  2 inches. 

256  (1250').  Soft  brown  sandstone. 

255  (1242).  Coal  containing  a great  deal  of  iron  pyrites  and  broken  up 
by  false  bedding.  Seam  Ho.  3.  Thickness  2". 

254  (1230').  Massive  gray  sandstone,  rhombohedral  fracture,  surfaces 
stained  with  iron. 

253  (1213').  Yellowish-red  sand. 

252  (1209').  Poor  bony  coal  or  coal  slate.  Bed  Ho.  1. 

3.  Middle  member,  of  X; 

Lower  part,  conglomeritic  strata,  characterized  by  false  bedding. 

251  (1184').  Dark  gray  argillaceous  shale. 

250  ( “ ).  Massive  fine-grained  conglomerate  containing  micaceous 
specks  alternating  with  251. 

249  (1170').  Yellowish-gray  shale  containing  plates  of  coal,  surfaces 
showing  “slicken  sides.”  [59i°>H.  73°  W.]  Sideling  Hill  tunnel. 

248  (1105').  Hard  massive  light  gray  sandstone.  Ditto. 

247  (1060').  Gray  slaty  micaceous  S.  8.  Ditto. 

246  (1010').  Dark  gray  flaggy  sandstone  containing  micaceous  scales. 
Ditto. 

245  (985').  Dark  greenish-gray  shale  containing  acicular  crystals  of 
sulphate  of  alumina  formed  by  the  decomposition  of  the  pyrites.  Ditto. 

244  (962').  Dark  gray  argillaceous  shale.  Ditto. 

243  (915').  Fine-grained  light  gray  conglomerate.  Ditto. 

242  (900').  Fine-grained  dark  gray  argillaceous  shale.  Ditto. 

241  (890').  Hard  gray  S.  S.  interstratilied  with  a black  micaceous  sand- 
stone. Ditto. 

240  (880').  Yellowish-gray  S.  8.  showing  false  bedding.  [30°>H.  60° 
W.]  2000  feet  8.  E.  of  Hew  Granada,  8ideling  Hill  gap. 

239  (878').  Greenish-gray  shaly  sandstone.  Ditto. 

238  (866').  Soft  yellowish-gray  shale,  talcy  lustre.  [65°OH.  73°  W.] 
Sideling  Hill  gap.  


Note SiJecimens  264  to  241  include  from  Sideling  Hill  tunnel. 


APPENDIX. 


F.  275 


237  (863').  Hard  massive  gray  sandstone.  Ditto. 

236  (848').  Dark  gray  sandy  shale.  Ditto. 

235  ( “ ).  Gray  massive  argillaceous  shale  exhibiting  twisting  and 
contortion  of  laminae;  alternating  with  236. 

234  (838').  Yellowish-gray  S.  S.  shale.  [30^>1S!.  60^  W.]  2000  feet  S. 
E.  of  Xew  Granada,  Sideling  IliU  gap. 

From  Lower  member  of  No.  X. 

233  (807').  Dark  blue-gray  shale  of  close  texture.  [653>N.  73^  W.] 
Sideling  Hill.  gap. 

232  (S00'±).  Yellowish-brown  sandstone  containing  iron  concretions. 
[30^ 60'^  W.]  2000'  S.  E.  of  Xew  Granada,  in  Sideling  Hill  gap. 

231  (S00'±).  Very  similar  to  Xo.  232  and  from  the  same  stratum. 

230  (782').  Green  fossiliferous  shale.  [65°  X.  73°  W.]  East  end  Side- 
ling Hill  tunnel. 

229  (587').  Coarse-grained  yellow  sandstone  surfaces  stained  with  iron. 
[Ditto.]  H.  E.  cut  450  feet  east  of  Sideling  Hill  tunnel. 

228  (587').  Very  similar  to  Xo.  229  with  which  it  alternates. 

227  (490').  Gray  flaggy  sandstone.  [35°>X.  60  W.]  3000  feet  S.  E.  of 
Xew  Granada,  Sideling  Hill  gap. 

226  (480').  Brown  sandstone  containing  micaceous  specks,  alternates 
with  Xos.  224  and  225.  [68°±>X.  73°  W.]  E.  E.  cut  1200  feet  east  of 
Sideling  Hill  tunnel.  ’ 

225  (480').  Yellow  flaggy  sandstone  alternates  with  Xos.  224  and  226. 
[Ditto.]  Ditto. 

224  (480').  Massive  reddish-yellow  sandstone,  alternates  with  Xos.  225 
and  226.  [Ditto.]  Ditto. 

223  (170').  Yellowish-gray  flaggy  sandstone.  [28P  (?)  X.  60°  "W.]  3300 
feet  S.  E.  of  Xew  Grenada,  Sideling  Hill  gap. 

222  (170').  Massive  yellowush-gray  sandstone  alternating  with  Xo.  223. 
[Ditto.]  Ditto. 

221  (Bottom  of  X).  Brownish-gray  S.  S.  containing  micaceous  specks. 
[31°X.  61°W.]  Ditto. 

T he  following  were  collected  from  the  Devonian  strata  belonging  to  for- 
mation No.  IX.  Catskill  (Ponent  or  Old  PedJ  Sandstone : 

220  (2505').  Greenish-gray  slaty  S.  S.  containing  micaceous  specks. 
[31°  X.  61°  W.]  Sideling  Hill  gap. 

219.  Soft  briglit  red  shale.  Eailroad  cut  E.  of  Sideling  Hill  tunnel. 
Alternating  with  218. 

218.  Bright  red  shale  harder  than  Xo.  219,  from  same  place.  These 
rocks  (218  and  219)  weather  readily  and  deteriorate  rapidly. 

217  (2390').  Massive  coarse-grained  reddish-gray  sandstone.  [35°  ?X. 
60°  W.]  350  feet  X.  W.  of  M.  E.  church.  Sideling  Hill  gap. 

216  (2280').  Very  siliceous  browm  hematite.  [70°  ? X.  70°  W.]  J.  B. 
Moreland  farm  near  Sideling  Hill  Tunnel. 

215  (2280').  Brown  hematite,  very  similar  to  215.  Ditto. 
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214  (750').  Greeuisl'i-yellow  sandstone.  [76°  1ST.  76°  W.]  E.  E.  cut  1 mile 
S.  W.  of  end  of  Clear  Eidge  near  Sideling  Hill  tunnel. 

213  (750').  Eed  flaggy  sandstone.  [Ditto.]  Ditto. 

212(750').  Massive  reddish-gray  sandstone.  [Ditto.]  Ditto. 

Hote. — Specimens  212  and  213  alternate  with  each  other  and  with  214. 

211  (480').  Eed  sandy  shale  containing /itcoic?  stems.  [75°  H.  76°  W.] 
E.  E.  cut  f mile  S.  W.  of  end  of  Clear  Eidge  near  Sideling  Hill  tunnel. 

210  (370').  Bed  massive  sandstone.  [79°  N.  77°  30'  W.]  E.  E.  cut  i 
mile  S.  W.  of  end  of  Clear  Eidge. 

209  (370').  Eed  S.  S.  less  massive  than  No.  210  with  which  it  alternates. 
[Ditto.]  Ditto. 

208  (340').  Green  sandy  sliale.  [Ditto.]  Ditto. 

207  (340').  Massive  brown  sandstone  alternating  with  No.  208.  [Ditto.] 
Ditto. 

206  (150'  to  200').  Massive  gray  S.  S.  containing  small  deposits  of  coal 
and  coal  plants.  Wm.  Smith’s  farm,  near  Mapleton,  Union  Twp. 

205  (150'  to  200').  Same  as  No.  206,  but  less  massive. 

204  (60').  Liglit  yellow  sandy  sliale  alternating  with  yellow  shale.  [76° 
N.  73°  W.]  Smith’s  Yalley,  line  of  E.  B.  T.  E.  E.,  N.  W.  from  Saltillo, 
Clay  Twp. 

203  (60').  Greenish-yellow  flaggy  sandstone;  alternates  with  Nos.  202 
and  204.  Ditto. 

202  (60').  Friable  red  shale  surfaces  stained  with  bituminous  matter; 
alternates  with  Nos.  203  and  204.  Ditto. 

201  (Bottom).  Brownish-gray  S.  S.  containing  micaceous  specks.  [41° 
N.  60°  W.]  250  feet  S.  E.  of  W.  Bergstresser’s  house.  Sideling  Hill  creek. 

I’he  following  were  collected  from  strata  belonging  to  formation  No. 
VIII.,  Chemung  and  Portage,  Genesee,  Hamilton,  Marcellas  and  Cornifer- 
ous  or  Upper  Ilelderherg : 

From  the  transition  strata  between  Nos.  IX  and  VIII. 

200.  Dark-red  flaggy  sandstone.  [76°  N.  73°  W.]  End  of  Clear  Eidge, 
line  of  E.  B.  T.  E.  E.,  N.  W.  from  Saltillo,  Clay  Twp. 

199.  Light-yellow  sand  shale  containing  impressions  of  plants.  [Ditto.] 
Ditto. 

198.  Same  sandstone  as  No.  199,  but  containing  impressions  of  differ- 
ent variety  of  volants.  [Ditto.]  Ditto. 

197.  Brown  ferruginous  sandstone  weathering  readily  on  surfaces  from 
oxidation  of  iron.  Eepresentative  of  Larry's  Creek  ore  bed.  [Ditto.] 
Ditto. 

196.  Mottled  green  and  brown  ferruginous  sandstone.  [Ditto.]  Ditto. 

195.  Shaly  sandstone  coated  with  quartz.  [Ditto.]  Ditto. 

194.  Green  shaly  sandstone  containing  micaceous  specks.  [Ditto.] 
Ditto. 

193.  Brownish-gray  sandstone  1"  to  2"  thick,  showing  fiecoid  stems  on 
one  side  and  ripple  marks  on  other.  [Ditto.]  Ditto. 

192.  Similar  to  No.  193.  [Ditto.]  Ditto. 

191.  Brown  ferruginous  sandstone.  [Ditto.]  Ditto. 
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From  Chemung  strata. 

190  (1615').  Massive  dark-gray  sandstone  containing  ferruginous  specks. 
[76°>]Sr.  730  AV.]  Ditto. 

189  (1600').  Eeddish  gray  flaggy  sandstone.  [Ditto.]  Ditto. 

188  (1600').  Greenish-gray  sandstone  containing  Spirifer  disjuncta  al- 
ternates with  No.  189.  [Ditto.]  Ditto. 

187  (1505').  Soft  red  shale.  [Ditto.]  Ditto. 

186  (1505').  Light-green  sandy  shale,  alternates  with  No.  187.  [Ditto.] 
Ditto. 

185  (1445').  Massive  brown  sandstone  surfaces  stained  with  iron  and 
coated  with  minute  quartz  crystals.  [Ditto.]  Ditto. 

184  (1445').  Light-red  shale  showing  impressions  oi  fucoid  stems,  al- 
ternates with  No.  185.  [Ditto.]  Ditto. 

183  (1295').  Eed  sandy  shale  containing  micaceous  specks  and  surfaces 
stained  with  iron.  [Ditto.]  Ditto. 

182  (1295').  Dark  olive  shale  alternates  with  183  and  181.  [Ditto.] 
Ditto. 

181  (1295').  Light  olive  sandy  shale  cleavage  planes  stained  with  iron, 
alternates  with  Nos.  182  and  183.  [Ditto.]  Ditto. 

180  (820').  Gray  massive  sandstone  containing  micaceous  specks. 
[Ditto.]  Ditto. 

179  (760').  Massive  brownish-gray  S.  S.  containing  yellow  and  red 
specks.  [80°>N.  70°  AA".]  Ditto. 

178  (235').  Massive  green  sandstone  surfaces  stained  with  iron. 
[33° >N.  86°  30'  AA^.]  Sandstone  quarry  on  Aughwick  creek  near 
Beersville,  Cromwell  twp. 

177  (235').  Olive  flaggy  sandstone  alternates  with  Nos.  176  and  178. 
[Ditto.]  Ditto. 

176.  Light-gray  massive  S.  S.  alternates  with  Nos.  177  and  178.  [Ditto.] 
Ditto. 

175  (200').  Eed  sandy  shale.  [79°>N.  70°  AV.]  700  feet  N.  AV.  of  T. 
Skipper’s  house,  line  of  E.  B.  T.  E.  E.,  N.  AV.  from  Saltillo,  Clay  Twp. 

174  (110').  Massive  reddisli-brown  sandstone  containing  micaceous 
specks.  [80°>N.  74°  AV.]  500'  ditto. 

173  (ICO').  Bromi  argillaceous  sandstone  containing  crinoid  stem.  [39° 
N.  78°  AV.]  1200  feet  S.  E.  of  J.  Gladfetter’s  house.  Sideling  Hill  Creek. 

From  Portage  strata. 

172(930').  Massive  brown  sandstone  containing  iron  specks.  [79°  N. 
70°  AA".]  Directly  south  of  T.  Skipper’s  house,  line  of  E.  B.  T.  E.  E.,  N. 
AA".  from  Saltillo. 

171  (850').  Light  fawn-colored  argillaceous  shale.  [Ditto.]  Ditto. 

170  ( “ ).  Greenish-yellow  flaggy  sandstone  surfaces  coated  with 
quartz.  xVlternates  with  171.  [Ditto.]  Ditto. 

169.  Bog  iron  ore  deposited  on  lower  Portage.  [0°.]  II.  E.  Beer’s 
meadow,  Beersville,  Cromw'ell  Twp. 
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168  (690').  Light  fawn-colored  argillaceous  shale.  [80°  N.>72°  30'  W.] 
200  feet  west  of  school  house,  line  of  E.  B.  T.  E.  E.,  N.  W.  from  Saltillo. 

167  (690').  Light  yellowish-green  shale,  alternates  with  Nos.  168  and 
166.  [Ditto.]  Ditto. 

166  (690').  Green  flaggy  S.  S.  containing  yellow  and  red  specks,  surfaces 
stained  with  iron.  Alternates  with  Nos.  167  and  168.  [Ditto.]  Ditto. 

165  (620').  Soft  olive-brown  flaggy  sandstone.  [Ditto.]  Ditto. 

164  (340').  Dark  olive  shale.  [Ditto.]  South  of  school  house. 

163  (140').  Light  olive  shale.  [Ditto.]  400  ft.  S.  E.  of  school  house. 

From  Genesee  strata. 

162  (Top).  Olive  shaly  sandstone.  [80°  N.  72°  W.]  500  ft.  S.  E.  of 
school  house. 

161  (230').  Olive  slaty  sandstone.  [Ditto.]  Ditto. 

160  ( “ ).  Bro-wnish-gray  flaggy  sandstone,  alternates  with  Nos.  159 
and  161.  [Ditto.]  Ditto. 

159  (230').  Light  olive  slaty  sandstone,  alternates  with  Nos.  160  and 
161.  [Ditto.]  i mile  N.  W.  of  Wm.  Shue’s  house. 

158  (175').  Greenish-gray  concretionary  shale.  [64°  (?)  N.  78°  \V.] 
Sideling  Hill  Creek. 

157  (155').  Light  olive  argillaceous  shale.  [80°>N.  72°  W.]  800  ft. 
S.  E.  of  school  house,  line  of  E.  B.  T.  E.  E.,  N.  W.  from  Saltillo,  Clay 
Twp. 

156  (155').  Greenish-gray  slate,  alternates  with  No.  157.  [Ditto.]  Ditto. 

From  Hamilton  strata. 

155  (near  top).  Gray  S.  S.  containing  Spirifer  mucronatus  and  Tentacu- 
lites.  [Ditto.]  Ditto. 

154  (380').  Greenish-gray  flaggy  sandstone.  [12°>N.  70°  W.]  Augh 
wick  Creek,  1 m.  from  Orbisonia  and  400  N.  E.  of  bridge,  Cromwell  Twp. 

153.  Massive  greenish-gray  sandstone.  [Ditto.]  Ditto. 

152.  Very  similar  to  No.  153  but  less  massive,  containing  Spirifer 
mucronatus,  Chonctes,  &c.  [Ditto.]  Ditto. 

151.  Olive-gray  flaggy  sandstone.  [Ditto.]  Ditto. 

150.  Massive  greenisli-gray  sandstone.  [Ditto.]  Ditto. 

Specimens  150  to  154  inclusive  are  from  alternating  strata. 

149  (295').  Light  olive  slaty  sandstone  surfaces  stained  with  iron. 
[80°  N.  72°  W.]  1000  ft.  west  of  road  fork  near  J.  F.  Memiuger, line  of 
E.  B.  T.  E.  E.,  N.  AV.  from  Saltillo,  Clay  Twp. 

From  Marcellus  strata. 

148  (300'±).  Gray  argillaceous  sandstone.  [33°  N.  65°  AY.]  Near  I. 
Enyeart’s  house,  line  of  E.  B.  T.  E.'E.,  1 m.  from  Orbisonia,  Cromwell 
Twp. 

147  (300'±).  Greenish-gray  lime  shale,  alternates  with  No.  148.  [Ditto.] 
Ditto. 

146  (220').  Black  fissile  slate  surfaces  stained  with  iron.  [80°  N.  72° 
W.]  900  ft.  N.  N.  AY.  of  G.  AA''.  Cohill’s  house,  line  of  E.  B.  T.  E.  E.,  N. 
W.  from  Saltillo,  Clay  Twp. 
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145  (Near  bottom).  Black  slate  stained  with  iron.  [Ditto.]  Kailroad^ 

144  (Bottom.)  Brown  shale  surfaces  stained  w'ith  iron  and  bituminous 
matter.  [39^  S.  32°  E.]  E.  E.  cut  in  front  Hudson’s  Hotel,  Three 
Springs,  Clay  Twp. 

143  (Bottom).  Black  slate  surfaces  stained  with  iron,  alternates  with 
Nos.  142  and  144.  [Ditto.]  Ditto. 

142  (Bottom).  Black  slate  directly  under  Nos.  143  and  144,  Marcellus 
iron  ore  bed.  [Ditto.]  Ditto. 

141  (Bottom).  Browm  hematite,  Hudson’s  ore  bank  (abandoned). 

140  ( “ ).  Iron  conglomerate  representative  of  ore  bed.  [39^  S.  32° 

E.]  Ditto. 

139  (Bottom).  Honeycombed  brown  hematite.  Isaac  Fleck’s  ore  bank, 
Cromwell  Twp. 

138  (Bottom).  Nodular  carbonate  of  iron  and  brown  hematite  (blos- 
som). West  flank  of  Eoyer  Eidge  near  Oj'bisonia,  Cromwell  Twp. 

From  Upper  Ilelderherg  strata. 

137  (Top).  Dark  greenish-gray  shaly  limestone  directly  below  Marcellus 
ore  bed.  [78°  N.  65°  W.]  Sandy  Eidge  No.  1 near  Orbisonia. 

136  (Top).  Dark  bluish-gray  argillaceous  limestone.  [5°S.  E.]  Quarry 
near  E.  E.  bridge,  Orbisonia. 

135  (Top).  Dark  blue  lime  shale.  [Ditto.]  Ditto. 

134  (Near  top).  Massive  gray  argillaceous  limestone.  [50°±N.  65°  W.] 
Sandy  Eidge  No.  2 near  Orbisonia. 

133  (56').  Dark  blue  limestone  containing  seams  of  calcite.  [39°  S.  32° 
E.]  E.  E.  cnt.  Three  Springs,  Clay  Twp.,  in  front  of  Hudson’s  Hotel. 

132  (54').  Dark  browmish-gray  argillaceous  lime  shale.  [Ditto.]  Ditto. 

131  (51').  Dark-blue  argillaceous  limestone.  [Ditto.]  Ditto. 

130  (45').  Dark  bluish-gray  lime  shale.  [Ditto.]  Ditto. 

129  (45').  Light  olive  calcareous  shale  alternates  with  No.  130.  [Ditto.] 
Ditto. 

128  (44').  Dark  greenish-gray  lime  shale.  [Ditto.]  Ditto. 

127  (15').  Dark  olive  calcareous  shale.  [Ditto.]  Ditto. 

126  (10').  Massive  gray  argillaceous  lime  shale.  [Ditto.]  Ditto. 

125  (10').  Fragile  dark  olive  calcareous  shale  alternates  with  No.  126. 
[Ditto.]  Ditto. 

From  Oriskany  strata. 

124  (Top).  Iron  ore  shale.  [Ditto.]  Ditto. 

123  (Top).  Ferruginous  sandstone.  [Ditto.]  Ditto. 

122  (Top).  Massive  yellow  calcareous  sandstone.  [Ditto.]  Ditto. 

121  (Top).  Mottled  yellow  and  red  calcareous  sandstone.  [Ditto.]  Ditto. 

120  (Near  top).  Gray  calcareous  S.  S.  containing  impressions  of  spiiri- 
fer.  [11°  S.  7°  30'  W.]  End  of  Eoyer  Eidge  near  Orbisonia. 

119  (Near  top).  Friable  yellow  sandstone.  Near  Orbisonia. 

118  (Bottom).  Brown  hematite.  C.  E.  McCarthy’s  property  near  Sal- 
tillo, Clay  Twp. 

117  (Bottom).  Ferruginous  sandstone  associated  with  jaspery  clay  iron. 
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[39°  S.  32°  E.]  In  front  of  Hudson’s  Hotel,  R.  R.  cut,  Three  Springs. 

116  (Bottom).  Ferruginous  conglomerate.  [78°  N.  65°  W.]  Sandy 
Ridge  Ho.  1,  Cromwell  Twp. 

115  (Bottom).  Ferruginous  sandstone.  [50°±H.  65°  W.]  Sandy  Ridge 
No.  2. 

From  Upper  Silurian,  Lower  Ilelderherg,  (Lewistown  Limestone)  strata^ 

JVo.  VI. 

114  (Near  top).  Massive  gray  crystalline  limestone.  [50°±N.  65° 
W.]  Sandy  Ridge,  near  Orbisonia. 

113  (125').  Massive  dark-blue  crystalline  limestone.  [45°  ? N.  72°  W.] 
C.  R.  McCarthy’s  lower  quarry,  near  Saltillo. 

112(70').  Massive  bluish-gray  limestone.  Upper  quarry.  [Ditto.] 

Ill  (70').  Massive  blue  limestone  with  a conchbidal  fracture  alternat- 
ing with  No.  112.  [Ditto.]  Ditto. 

110  (60').  Brownish-gray  crystalline  limestone.  [50°±N.  65°  W.] 
Sandy  Ridge  No.  2,  near  Orbisonia. 

109  (60').  Massive  bluish-gray  limestone.  [38°  S.  30°  E.]  E.  Hudson’s 
quarry.  Three  Springs. 

108  (60').  Gray  shaly  limestone.  [Ditto.]  Ditto. 

107  (60').  Gray  limestone,  alternating  wdth  strata  represented  by  Nos. 
107  to  110.  [Ditto.]  Ditto. 

106  (50').  Massive  gray  crystalline  limestone  from  2 to  6 inches  thick. 
[Ditto.]  Ditto. 

105  (50').  Light-gray  shaly  limestone  alternating  with  No.  106.  [Ditto.] 
Ditto. 

104  (Bottom).  Dark-blue  argillaceous  limestone.  [76°  N.  65°  W.]  Mr. 
T.  E.  Orbison’s  quarry,  Orbisonia. 

From  the  Water  lime  strata. 

103  (Top).  Blue  argillaceous  (fossiliferous)  limestone.  [76°  N.  65°  TV.] 
Ditto. 

102  (Top),  blue  slaty  limestone.  [Ditto.]  Ditto. 

101  (Top).  Bluish-gray  slaty  limestone.  [Ditto.]  Ditto. 

100  (Top).  Grayish-yellow  thinly  laminated  limestone.  [Ditto.]  Ditto. 

99  (375').  Massive  bluish-gray  limestone  of  conchoidal  fracture.  [65° 
N.  80°  TV.]  400  ft.  S.  E.  of  C.  R.  McCarthy’s  lime  kiln,  near  Saltillo. 

98  (200'  ?).  Dark-gray  limestone  surfaces  showing  slickensides  and 
coated  with  carbonaceous  matter.  (Seethe  text.]  [Ditto.]  Rockhillfur- 
nace  water  L.  S.  quarry,  near  Orbisonia. 

97  ( ?).  Gray  limestone  and  calcite.  [Ditto.]  Ditto. 

96  ( ?).  TVhite  crystallized  calcite.  [Ditto.)  Ditto. 

95  ( V).  Gray  thinly  laminated  limestone  containing  seams  of  cal- 

cite. [Ditto.]  Ditto. 

Note. — The  strata  exposed  in  the  Furnace  water-limestone  quarry 
are  probably  50  to  200  feet  above  the  bottom  of  the  formation. 

94  (300').  Crystalline  gray  limestone  containing  impressions  ot  fucoid 
stems  and  bivalve  shells.  [61°  N.  80°  TV.]  600  ft.  S.  S.  E.  of  C.  R.  Mc- 
Carthy’s lime  kiln,  near  Saltillo. 
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93  (300').  Gray  slaty  L.  S.  containing  impressions  similar  to  No.  94 
■with  which  it  alternates.  [Ditto.]  350'  N.  W.  of  P.  P.  Dewees’  grist 
mill. 

92  (205').  Bluish-gray  shaly  limestone.  [62^  N.  65°  W.]  Near  Rock- 
hill  gap. 

91  (190').  Dark-blue  limestone.  [64°  N.  80°  W.]  800  ft.  S.  S.  E.  of  C. 
R.  McCarthy’s  lime  kiln,  near  Saltillo. 

90  (160').  Massive  bluish-gray  limestone  of  conchoidal  fracture.  1' 
thick.  [Ditto.]  Ditto. 

89  (160').  Slaty  argillaceous  limestone  alternating  with  Nos.  88  and  90. 
[Ditto.]  Ditto. 

88  (160').  Greenish-yellow  calcareous  shale  alternating  with  Nos.  89 
and  90.  [Ditto.]  Ditto. 

87  (110').  Variegated  gray  and  yellowdsh-gray  argillaceous  lime  shale. 
[82°  (?)  N.  65°  W.]  250  ft.  N.  W.  of  P.  P.  Dewees’  grist  mill,  near  Rock- 
hill  gap. 

86(110').  Yellowish-gray  lime  shale  containing  seams  of  calcite  alter- 
nates with  No.  87.  [Ditto.]  Ditto. 

85  (78').  Massive  bluish-gray  L.  S.  seams  1"  to  2"  thick.  [40°  S.  34°  E.] 
R.  Ashman’s  quarry,  near  Three  Springs,  alternating  with  84  and  83. 

84  (78').  Bluish-gray  lime  shale.  [Ditto.]  Ditto. 

83  (78').  Gray  slaty  argillaceous  limestone.  [Ditto.]  Ditto. 

82  (73'j.  Bluish-gray  slaty  limestone.  [62°  N.  79°  W.]  1000  ft.  S.  S.  E. 
of  C.  R.  McCarthy’s  lime  kiln,  near  Saltillo. 

81  (60').  Blue  limestone  of  conchoidal  fracture.  [77°  N.  72°  W.]  West 
flank  of  Jacks  Mtn.,  1 m.  from  Saltillo,  alternating  with  80  and  79. 

80  (60').  Gray  lime  shale.  [Ditto.]  Ditto. 

79  (60').  Thinly  laminated  yellow  argillaceous  limestone.  [Ditto.] 

78  (45').  Brownish-gray  slaty  limestone  containing  seams  of  calcite. 
[42°  S.  34°  E.]  Near  Ashman’s  grist  mill.  Three  Springs. 

77  (45').  Gray  thinly  laminated  L.  S.  alternating  with  No.  78.  [Ditto.] 

76  (Bottom).  Massive  blue  crystalline  limestone  alternating  with  shale. 
[62°  N.  79°  W.]  Benj.  Shope’s  w^ater  limestone  quarry,  Saltillo. 

75  (Bottom).  Gray  slaty  limestone.  [40°  S.  34°  E.]  Near  Ashman’s 
grist  mill.  Three  Springs. 

74  (Bottom).  Bluish-gray  limestone  in  seams  from  1 to  2 feet  thick. 
[70°  (?)  N.  65°  W.]  150  ft.  N.  N.  W.  of  P.  P.  Dewees’  grist  mill,  near 
Rockhill  gap. 

73  (Bottom).  Brownish-gray  lime  shale.  [Ditto.]  Ditto. 

From  Onondaga  (Salina)  Marl  strata. 

72  (Top).  Alterjiating  yellow  and  brown  argillaceous  lime  shale.  [62° 
N.  79°  W.]  Benj.  Shope’s  water  limestone  quarry,  Saltillo. 

71  (Top).  Yellowish-gray  calcareous  shale.  [40°S.34°E.]  Near  Ash- 
man’s grist  mill,  near  Three  Springs. 

70  (Top).  Greenish-gray  shale.  [62°  N.  65°  W.]  150  ft.  N.  N.  W.  of 
P.  P.  Dewees’  grist  mill,  near  Rockhill  gap. 

69  (Top).  Gray  shale  slightly  calcareous.  [Ditto.]  Ditto. 
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68  (Top).  Light  gi'eenish-yellow  shale.  [Ditto.]  Ditto. 

67  (420').  Friable  olive  shale.  [40°  S.  34°  E.]  250  ft.  N.  N.  E.  of  Ash- 
man’s grist  mill,  near  Three  Springs. 

66  (375').  Calcareous  olive  shale.  [Ditto.]  Ditto. 

65  (300').  Gray  shaly  limestone.  [03°  IST.  79°  W.]  Hear  Eoyer  House, 
near  Saltillo. 

64  (295').  Light  greenish-yellow  shale.  50  ft.  H.  E.  of  P.  P.  Dewees’ 
grist  mill,  near  Rockhill  gap. 

63  (200').  Green  calcareous  shale.  [63°  N.  79°  W.]  200  ft.  south  of 

Royer  House,  near  Saltillo. 

62  (5').  Bluish-gray  lime  shale.  [Ditto.]  500  ft.  S.  S.  E.  of  Royer 
House. 

61  (5').  Friable  olive  calcareous  shale,  alternating  with  Ho.  02.  [Ditto.] 
Ditto.  I 

From  Clinton  Fed  and  Upper  Olive  Shale,  Fossil  ore  and  Ore  S.  S. 

strata,  No.  V. 

60  (Top).  Red  sandy  shale.  [63°  H.  85°  W.]  Ditto. 

59  (Top).  Red  shale  containing  irregular  deposits  of  green  shale. 
[Ditto.]  Ditto. 

58  (Top).  Greenish  red  shale.  [65°  H.  65°  W.]  H.  E.  of  P.  P.  De- 
wees’ grist  mill,  Rockhill  gap. 

57  (Top).  Red  shale.  [Ditto.]  Ditto. 

56  (263').  Green  shale  irregularly  distributed  in  red  shale.  [39°  S.  34° 
E.]  800  ft.  H.  W.  of  Ashman’s  grist  mill,  near  Three  Springs. 

55  (203').  Dull-colored  red  shale  alternatmg  with  Ho.  203.  [Ditto.] 

54  (260').  Red  shale.  [Ditto.]  Ditto. 

53e.  (245').  Red  shale  rhombohedral  cleavage.  [63°  H.  85°  W.]  500  ft. 
S.  S.  E.  of  Royer  House,  Saltillo,  Clay  Twp. 

53d.  (52').  Fossil  iron  ore.  (Upper  bench  of  bed.  [60°  W.]  800  ft. 
H.  E.  Benj.  Swoope’s  barn,  Saltillo. 

53c.  (50±).  Fossil  iron  ore.  Lower  bench  of  bed.  [Ditto.]  Ditto. 

53b.  (52).  Ferruginous  limestone,  representative  of  upper  bench  of 
bed.  [63°  H.  85°  4V.]  Opposite  Lea’s  and  McYitty’s  tannery,  Saltillo. 

53a.  (50±).  Fossil  iron  ore.  Lower  bench  of  bed.  [Ditto.]  Ditto. 

52  (30).  Red  shaly  S.  S.  containing  irregular  seams  of  calcite.  Upper 
olive  shale.  [82°  (?)  S.  7°  E.]  1,200  ft.  H.  H.  W.  of  Ashman’s  grist 
mill,  near  Three  Springs,  Clay  Twp. 

51  (Top).  Soft  olive  shale.  [65°±H.  65°  W.]  Rockhill  gap,  Cromwell 
Twp. 

50  (140').  Blue  fossiliferous  L.  S.  containing  rhynconella  neglecta.  [39° 
S.  30°E.  (?)]  1,200  ft.  H.  H.  VV.  of  Ashman’s  grist  mill,  near  Three 
Springs,  Clay  Twp. 

49  (140').  Bluish-green  argillaceous  limestone  (fossiliferous)  alternating 
with  olive  and  3"ellow  shale  and  with  Ho.  50.  [Ditto.]  Ditto. 

48  (135±).  Similar  to  Ho.  49. 

47  (110').  Olive  calcareous  shale.  [51°  west.]  Opposite  Leas  and  Mc- 
Vitty’s  tannery,  Saltillo. 

46  (90').  Olive  brown  argillaceous  shale.  [Ditto.]  Ditto. 
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45  (90'.).  Blue  fossiliferous  limestone  containing  seams  of  calcite. 
Thickness  1 inch±,  alternates  with  jSTo.  46.  [Ditto.]  Ditto. 

44  (10').  Blue  fossiliferous  limestone  alternating  with  olive  shale. 
[Ditto.]  Ditto. 

43  (10').  Olive  brown  fossiliferous  shale  alternates  with  Nos.  42  and 44. 
[Ditto.]  Ditto. 

42  (10').  Gray  argillaceous  fossiliferous  limestone  alternates  with  Nos. 
43  and  44.  [Ditto.]  Ditto. 

41  (2').  Friable  dark  olive  shale.  [Ditto.] 

40  (2').  Gray  argillaceous  limestone  alternating  with  No.  41.  [Ditto.] 

39  (Bottom).  Light-yellow  argillaceous  lime  shale  hanging  wall  of  fos- 
sil bed  [65°±N.  W.]  Mines  of  Rockhill  Iron  and  Coal  Co.,Kock- 

hill  gap. 

38.  Clinton  fossil  iron  ore  bed.  Soft  ore.  [68±N.  70°  W.]  Ditto. 

37.  Hard  ore.  [Ditto.]  Ditto. 

36.  Eeddish  white  S.  S.  associated  with  a hematitic  fossil  ore.  West 
flank  of  Jack’s  Mtn.,  near  Saltillo,  Clay  Twp. 

3oc.  Hard  siliceous  fossil  iron  ore.  [S.  W.]  Ore  sandstone  ridge  i 
mile  S.  E.  of  Saltillo. 

356.  Hard  calcareous  fossil  iron  ore.  [51°  W.]  Opposite  Leas  & Mc- 
Yitty’s  tannery,  Saltillo. 

35a.  Gray  fossiliferous  ferruginous  limestone  representative  of  the  fos- 
sil ore  bed.  [51°  west.]  Opposite  Leas  & McVitty’s  tannery,  Saltillo. 

34.  Siliceous  ferruginous  sandstone. 

83  (Top).  Yellow  massive  sandstone  foot  wall  of  fossil  ore  bed. 
[68°±N.  70°  W.]  Mines  of  Kockhill  Iron  and  Coal  Co.,  Kockhill  gap. 

32  (Top  ?).  Light  gray  fossiliferous  sandstone.  [Ditto.]  Ditto. 

31  (34).  Gray  siliceous  limestone  stained  witli  iron.  [51  west.]  Oppo" 
site  Leas  & McYitty’s  tannery,  Saltillo. 

30  (Centre).  Gray  shaly  sandstone.  [68°±N.  70°  W.]  Kockhill  gap. 

29  ( “ ).  Y'ellowish-green  fosiliferous  sandstone  alternating  with 

shale.  Ditto.  Ditto. 

28  (Centre).  Greenish-gray  sandstone  1 to  2 inches  thick  alternating 
with  olive  shale.  [Ditto.]  Ditto. 

From  the  Lower  Olive  Shale  Strata. 

27.  Cellular  brown  hematite  (blossom).  West  flank  of  Jacks  Mtn., 
near  Saltillo. 

26.  Shaly  brown  hematite.  Ditto. 

25-24  (Near  bottom).  Light  yellowish-green  shale  surfaces  stained  with 
iron  and  bituminous  matter.  [10°  30'^South  ?.]  R.  K.  cut  between 
Saltillo  and  Three  Springs. 

23  (Near  bottom).  Soft  olive  shale  showing  impressions  of  fucoids. 
West  of  Three  Springs. 

22  (Bottom).  Mottled  red  shale.  [72°  N.  70°  W.]  Kockhill  gap. 

21  (Bottom).  Same. 

Specimens  21  and  22  comprise  a 3 ft.  seam  of  shale  containing  4.29  per 
cent,  metallic  iron  anil  probably  occupies  the  same  stratigraiJiical  hori- 
zon as  the  iron  ore  bed  found  on  the  east  flank  of  Tussey  Mountain. 
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20  (Bottom).  Variegated  red  and  greenish-gray  shaly  sandstone. 
[Ditto.]  Ditto. 

From  the  Medina  White  S.  S.  strata  No.  IV. 

19.  Botryoidal  brown  hematite.  Mountain  ore  bank,  Rockliill  Iron 
and  Coal  Co.’s  tract,  crest  of  Blacklog  mtn.,  S.  W.  of  Orbisonia,  Crom- 
well Twp. 

18  (Top).  Light-yeUow  sandstone.  [72°>1S'.  70°  W.]  Kockhill  gap, 
Cromwell  Twp. 

17  (Bottom).  Hard  reddish-white  sandstone.  [75°)>]Sr.  70°  W.]  Ditto. 

From  the  Medina  Bed  8.  S.  strata. 

16  (Top).  Soft  red  sandstone  united  with  a harder  white  sandstone 
showing  lithological  horizon  between  Medina  white  and  red  sandstone. 
[Ditto.]  Ditto. 

15  (Top).  Friable  red  shaly  sandstone.  [Ditto.] 

14  (Bottom).  Friable  red  sandstone.  [78°]>  N.  70°  W.]  Ditto. 

From  the  Oneida  red  strata. 

13  (Top).  Bed  breccia.  [Ditto.]  Ditto. 

12  (Top).  Coarse  light  reddish-gray  sandstone.  [Ditto.]  Ditto. 

From  the  Oneida  gray  strata. 

11  (400').  Hard  massive  greenish-gray  conglomerate.  [Ditto.]  Ditto. 

From  the  Hudson  Biver  slate  strata  No.  III. 

10  (Top.)  Reddish-gray  shale  containing  crinoid  stem.  [75°)>H.  70 
\Y.  y.]  Ditto. 

9(420').  Yellowish-brown  shaly  sandstone.  [Ditto.]  Ditto. 

From  the  Utica  slate  strata. 

8 (250').  Brownish-gray  shaly  sandstone  surfaces  coated  with  bitumin- 
ous matter.  [Ditto.]  Ditto. 

7 (Bottom).  Dark-brown  slate  surfaces  stained  with  bituminous  mat- 
ter. [Ditto.]  Ditto. 

6 (Bottom).  Thinly  stratified  brown  slate.  [Ditto.]  Ditto. 

From  Trenton  Limestone  strata  No.  II. 

5 (Top).  Dark-blue  thinly  stratified  limestone.  [Ditto.]  S.  Bolinger’s 
farm,  Blacklog  Valley,  near  Orbisonia,  Cromwell  Twp. 

4 (Top).  Dark-blue  limestone  containing  small  nodules  of  crystalized 
calcite,  central  part  of  which  is  ferruginous.  [Ditto.]  Ditto. 

3 (Top).  Dark-blue  limestone  of  couchoidal  fracture.  [Ditto.]  Ditto. 

From  the  Calciferous  magnesian  limestone  strata. 

2 (Top).  Massive  light  bluish-gray  limestone  of  couchoidal  fracture. 
D.  Grove’s  quarry,  Blacklog  Valley,  near  Orbisonia,  Cromwell  Twp. 

1 (Top).  Light  bluish-gray  limestone  of  cubical  cleavage.  [Ditto.] 
Ditto. 
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Railway  and  other  levels  above  tide  of  points  mentioned  in 
Report  of  Progress  F.  {See  N.) 

1.  On  the  Pennsylvania  R.  R. 

Above  tide. 

Philadelphia;  Market  street ; R.  R.  grade,  . 32' 

Harrisburg  (105  miles  from  Philadelphia), 320' 

TtvaiQajxiion,  at  the  mouth  of  the  Juniata  river  (120  miles),  ....  356' 

Perryville  (151  miles) , 441' 

Mifflin  (154  miles), 441' 

Black  Bog,  east  end  of  Black  Log  mountain, 462' 

Bixler’s,  482' 

Lewistown  station  ( 166  miles) , , 498 

Railway  junction,  499' 

Granville  (170  miles),  498' 

Anderson's  (171.5), 500' 

Anderson’s  water  station, 499' 

McVeytown  station  (opposite  McVeytown  on  the  south  side  of  the 

river,  173  miles) , 522' 

Manayunk  (183  miles), 519' 

Vineyard  (185  miles), 548' 

Newton  Hamilton  (188  miles),  599' 

Mount  TJnion,  junction  of  East  Broad  Top  railroad  (191  miles),  . 597' 

Jaekstown,  in  Jacks  narrows, 595' 

Mapleton  (194  miles),  593' 

Mill  Creek  (198  miles), 604' 

Huntingdon  (203  miles  from  Philadelphia),  622' 

2.  On  the  Mifflin  and  Centre  Co.  R,  R, 

Lewistown  station  junction, 499' 

Logan  (furnace  ; 4 miles) , 512' 

Yeagertown  (5  miles), 534' 

Mann’s  (6  miles,)  in  Logan  Gap,  573' 

Reedsville  (7  miles,)  in  Eishicoquillis  Valley,  593' 

Honey  Creek  (10  miles),  “ “ 647' 

Nagney  (11  miles),  “ “ . 678' 

Milroy  terminus  (13),  “ “ 746' 

S.  Along  the  foot  of  Jacks  Mountain. 

Lewistown  station, 498' 

Juniata  river  at  Lewistown, 447' 

Kishicoquill is  creek  at  Logan,  501 
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Above  tide. 

Kishicoquillis  creek  below  road  bridf^e  in  Logan  gap, 543' 

James  Mann’s  house  ; Logan  gap, 592' 

F.  Mean’s  bouse  on  Ferguson  Valley  road,  5G8' 

R.  Mean’s  “ “ 543' 

Jack's  mountain  crest,  opposite  ditto, 17G0' 

S.  Myers  on  Ferguson  Valley  road ; (water  shed), 747' 

J.  Shahen’s  on  mountain  road, 938' 

Jack's  mountain  crest  on  mountain  road, 1823' 

A.  McKee’s  front  gate-post  (top), 729' 

Road-forks  (Ferguson  Valley  and  Hope  furnace), 605' 

Jack's  mountain  crest  on  McVeytown  road, 1894' 

Dunkard  meeting-house, 632' 

McVeytown  station  (P.  R.  R.), 522' 

Juniata  river  at  McVeytown, 476' 

Gen.  Ross’  curbstone  (top)  at  McVeytown, 524' 

Dull  & Bradley’s  sand  pit  (bottom),  “ 482' 

“ “ road  above  pit  “ 536' 

McCoy’s  ore  opening  “ 677' 

Ross  ore  bank,  upper  drift  “ 719' 

Ross  ore  bank,  lower  drift  “ 630' 

Physic  ore  opening,  “ 801' 

Dull  & Bradley’s  hematite  bank  (head  of  shaft), 966' 

Road-forks  (Kansas  and  McVeytown), 687' 

Road  forks  (Kansas  and  Musser’s), 764' 

J.  Rhodes’  ore  bank  (mouth  of  drift,)  (water  .shed  between  valleys),  1024' 

J.  Rhodes’  brook  (in  front  of  house),  959' 

Atkinson’s  mills  (in  front  of  grist  mill), 744 

Jacks  mountain  crest  opposite  “ 2212' 

W.  R.  McDowell’s  (in  front  of  house), 612' 

Matilda  furnace  reservoir, 659' 

Mt.  Union  old  county  bridge  (N.  end), 584' 

Jacks  mountain  crest,  miles  N.  12°  30'  E.  from  the  bridge,  . . . 2354' 

4.  East  Broad  Top  Railroad. 

Mount  Union,  junction  with  P.  R.  R., 597' 

Morrison’s  summit, 615' 

Augh wick  creek  (4  miles), 560' 

Shirleysburg  (7  miles), 572' 

Douglass  summit, 598' 

McMullen’s  summit,  669 

Rockhill  (11  miles), 624' 

Jordan’s  summit, 709' 

Beersville, 658' 

Three  Springs 717' 

Saltillo  (19  miles),  781' 

Sideling  Hill  tunnel, 1232 

Cole’s  station  (24^  mUes), 1359' 

Cook’s  station, 1541' 

Robertsdalc  (30  miles), 1785' 

Terminus  on  Broad  Top  mountain,  1817' 
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5.  Orbisonia  and  its  mines. 


Above  tide. 

Rockhill  station  (11  miles), 

. . . . 624' 

Orbison’s  mill. 

at  Orbisonia 

. . . . 641' 

Dewees  & Co.’s  grist  mill  “ 

. . . . 654' 

Black  log  creek,  surface  of  dam  “ 

. . . . 673' 

Road-forks  in  g< 

ip  (N.  side), 

. . . . 687' 

Black  Log  mountain  crest  (N.  side),  . . . 

. . . . 1727' 

Black  Log  mountain  crest  (S.  side),  . . . . 

. . . . 1584' 

Forks  of  Black  Log  and  Aughwick  creeks. 

. . . . 578' 

Mine 

(in  North  fossil  ore)  No.  2 (No.  1 map),  . . 

....  762' 

Mine 

(in  South  fossil  ore)  No.  1 (No.  3 “ 

),  • • 

. . . . 669' 

Mine 

(“  “ “ “ ) No.  2 

(No.  4 “ 

),  • ■ 

....  728' 

Chert  bank 

(in  Oriskany  ore. 

No.  5 “ 

).  ■ ■ 

....  782'? 

Hawk  bank 

(in  Corniferous  ore. 

No.  6 “ 

),  • • 

. . . . 937' 

Drift 

(in  Marcellus  ore. 

No.  7 “ 

),  ■ • 

. . . . 716' 

Open  cut 

tt  “ 

No.  8 “ 

),  • • 

. . . . 714'? 

Bedford  cut 

tt  “ 

No.  9 “ 

),  • • 

....  709'? 

Orbison  slope 

ti  u 

No.  10  “ 

).•  ■ 

....  762' 

Jordan  bank 

<*  “ 

No.  11  “ 

).  • • 

....  778' 

Drift 

it  ti 

No.  12  “ 

),  ■ ■ 

....  788?' 

Open  cut 

it  it 

No.  13  “ 

),■  ■ 

....  742' 

Open  cut 

^ii  it  • “ 

No.  14  “ 

),-  • 

....  694'? 

Open  cut 

it  it 

No.  15  “ 

),  • • 

....  714'? 

Drift 

^it  it  it 

No.  16  “ 

).  • • 

• • . . 911' 

Drift  and  slope 

it  it 

No.  17  “ 

),  • ■ 

....  817' 

Drift  and  shaft 

^ii  it  it 

No.  18  “ 

),•  • 

....  730' 

Open  cut 

^ii  it  it 

No.  19  “ 

),  • 

....  674?' 

Boyer  & Dewees’  tunnel 

(No.  20  “ 

),  • ■ 

....  770' 

6.  In  Aughwick  Valley.* 

Jordan’s  Summit  (railway  track), 

....  709' 

Forks  of  Aughwick  and  Three  Springs  creeks,  . . . 

....  618' 

658' 
882' 
798' 
,7' 
1210'? 
91' 


Malinda  Furnace  (inroad;  1011), 660'? 

Coaling  ridge  crest, 1110? 

Beersvillo  (railway  track), 

T.  Fleck’s  ore  bank  (Marcellus;  1147), 

R.  L.  Green’s  house  (road;  951), 

Three  Springs  (railway  track), 71/ 

Cave  Hill  crest, 

S.  L.  Glasgow’s  (road  forlrs  981), 

Jack’s  moun  tain  crest,  2|  miles  north  from  Three  Springs, 2220' 

Saltillo  (railway  track) , 781' 

G.  W.  Cohill’s  (road,  508), 794' 

McCarthy's  ore  bank  (Marcellus), 835' 

Road-forks,  south  of  E.  Walker’s  (1019), 925' 

Clear  ridge  crest  (onroad,  1028), 1300' 

Clear  ridge  gap  (levei  of  stream) , 885' 

Road-forks,  (east  of  J.  B.  Morland’s,  557), 1134' 

Sideling  Hill  tunnel  (center),  1232' 

Sideling  Hill  crest  {aver  (&2J), 1360 

Sideling  Hill  crest  (road,  N.  of  tunnel  1265), 1517' 


*The  numbers  attached  are  those  of  the  stations  on  Billln  and  Ashhurner’s  lines. 
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7.  On  Wray's  Hill  and  Broad  Top. 

Above  tide. 

Cole’s  station  (railway  track), 1359' 

Long’s  ridge  (road  bend  at  N.  end,  1364), 1226' 

Trough  creek  (road  crossing  below  Stapleton’s),  1200' 

Bocky  ridge  crest  (road  W.  of  Stapleton’s  1382), 1467' 

Dougherty’s  old  coal  mine  (1  mile  S.  W.  of  Stapleton’s  1382,)  . . . . 1607 

Petriken  coal  bank  ( Rocky  ridge) 1456' 

Curl'man  (Savage)  coal  bank  (Rocky  ridge), 1531' 

Trough  Cr.  dam  (between  Rocky  R.  and  Shirley’s  Knob), 1144' 

J.  Taylors  (cross-roads,  1213), 1213' 

Bagdad  (bridge  over  run), 1136' 

Whitnejf’s  lime  cprarry  (1707), 1135' 

Road  summit  between  Rocky  R.  and  Round  Knob, 1750' 

iJoMwd  ATwoS  (near  Cook’s  station), 2304' 

Trough  creek  (W.  end  of  Wray’s  Hill  tunnel), 1455' 

Wray's  mu  crest  (oyer  immei), 1740' 

Iron  Knob  summit  (S.  of  tunnel), I860' 

Wray's  Hill  siimmit  (road  from  Sideling  Hill  tunnel  over  to  Cook’s 

station,  673),  1760' 

Cook’s  station  (railway  track), 1541' 

Summit  in  road  between  railway  track  and  Eagle  foundry, 1683' 

Eagle  foundry  (N.  E.  corner  of  shop,  1520),  . 1261' 

Grave  mountain  crest, 2170 '? 

J.  Diggin’s  (cross  roads), 1634' 

Broad  Top  crest  (between  cross  roads  and  Broad  Top  city,  2255),  . . 2054' 

Broad  Top  city  (N.  E.  corner  of  Mountain  House,  1258), 1997.2' 

Chm-cli  (X  roads,  11  miles  S.  W.  of  “ 2320), 1996' 

Trough  creek  (between  Hoover’s  and  Anderson’s), 1848' 

Alloway  coal  bank  (2107), 1883' 

Robertsdale  (railway  track), • • 1785' 

Monkey  drift  (east  of  railway  track), 1772' 

Mine  A,  at  Robertsdale, 1813' 

Mine  No.  1 (B")  (mouth,  1214), 1789.3' 

Mine  No.  2 (B")  (nail,  top  of  1st  beam,  1220), 1799.6' 

Mine  No.  3 (Cl)  (right  hand  rail ; mouth,  1217), 1814.8' 

Mine  No.  4 (C  = ) (left  hand  rail;  mouth,  1223), 1816.7' 

8.  Line  from  Robertsdale  through  Sideling  Gap.* 

Wray's  Hill  crest  (road  bet.  Robertsdale  and  Now  Granada,  2776),  . 2151' 

Coal  bed  A opened  near  road, 2114' 

McLean’s  coal  openings  (E.  of  Robertsdale), 2132' 

Spring,  descending  road  above  New  Granada, 1845' 

New  Granada  (shop  at  road  forks,  1004),  939' 

Methodist  church  (S.  of  Sideling  gap,  1132), 921' 

Sideling  Hill  creek  (at  the  anticlinal,  1195), 838' 

Dublin  mills  dam, 815' 

Sideling  Hill  creek,  at  T.  Wilson’s, 800' 

Sideling  Hill  creek,  junction  with  Aughwick  creek, 762'? 

Clear  ridge  crest,  at  Sol.  Taylor’s, 1144' 

Blacklog  mountain  crest  in  Potts’  gap, 1540' 


* The  levels  on  this  long  line  being  taken  with  the  vertical  circle,  cannot  be  depended  on 
as  correct  within  5 or  10  feet. 
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Adamsburg,  . xlviii,19,20,23,38,41,42 

Adamsburg  Gap, 21,22,25 

Alabama, xvi,212 

Allegheny  Mountain,  . . 156,235,261 

Allen,  John  (ore  bank), 73 

Alloway opening,  ....  171,189,272 

Anderson  (E.  L.)  heirs, 187 

Ashburner  (C.  A.), Tiii, 

ix , xiu , XV , xlviu , xlix  ,47 , 162 , 266 
Ashman’s  grist  mill ; quarry,  .281,282 

Atkinson's  mill, 2,98 

Augh-wick  Creek , valley,  . . . 125 , j 


170,228,277;  xii,l, 153,218,240  | 


Aultz  Michael,  .... 

73 

Baker  mine, 

247 

Bald  Eagle  Mountain, 

. . . . XV, 265 

Barton  (McKelvey&), 

6 

Barclay  mmes,  .... 

196 

Baxter’s  Gap,  .... 

Beatties  Knob,  .... 

154 

Beaver  F umace,  . . . 

xlvi,24,29,30 

Beaver  Dam  school-house,  ....  98 

Beaver,  Geddis,  Marsh  & Co.,  . . 5 

Beaver  (Peter),  . . . 

5 

Beavertown,  . . xlvii, 20, 22, 24, 31, 198 

Beavertown  Ravine,  . 

33,34 

Bedford;  Furnace  Co. ; 

Pit,  . . xiv;, 
124,125;  121 

Beers,  (H.  R.)  house. 

. . . . 167,277 

Beersville, 

230 

Bell,  Mr., 

138 

Bell’s  Mills, 

90 

BeUtown, 

Bell’s  Furnace 

Benfer  (Henry),  . . . 

29 

Bennerville, 

15,16 

Berlin, 
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Bickel  (Adam), 27 

Bickel  (Andrew), xlvii 

Big  Scrub  Ridge, 154 

Big  Trough  Creek  ; Valley ; coal 

basin, 157,187;  169;  187 

Billin,  C.  E , vui, 

i X , xii , xiv , xlviii , xlix  ,47,133,179 

Bixler's  Gap, 87 

Blacking  Creek,  . 133,134,177,228,234 

Blacking  Gajj, 18, 

131,134,136,137,138,159 
Blacking  mountain,  . . ix,x,xii,xxv, 
XXXV,  160, 170, 178, 252, 256, 258 

Blacking  Valley, xii , 

xiii  ,159,160,165,258, 259 

Black’s  (J.  R.)  house, 232 

Black  & Co.’s  lime  kilns,  ....  232 

Blair  county, xi,xiii,xv 

Bloomsburg  Iron  Company,  . . 26 , 
27,28,35,33,38 


Blue  mountain ; ridge, x, 

xii,xxv,xxxi ; 46,87,153 

Bobbs  run, 25,30,32 

Bolinger  (S.)  farm, 284 

Bracken  & Still, . . .125 

Brandon,  Vt., xiii 

Bratton  (Chas.), 89 

Britton  (J.  B.), 250,253,254 


Broad  Top  Citj’ ; mountain-house,  185 ; 

187 


Broad  Top  coal  region ; mountain, 

xl\dii,185;  ix,xxx,156 


Brown  (John  C.), 156,220 

Bro-wnville, 220,230 

Brushy  Ridge, 214 

Buflalo  mountain, xxv 

Caldwell  (Jas.), 99 
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Canoe  Valley, xiii 

Carbon  township, 197 

Carll  (J.  r.), 226 

Carlyle  Gap, 89 

Cave  Hill, 155,232,240 

Cavenaugh  (Wakeheld  & ),  ...  84 

Centre  county, xl,xiv 

Centreville,  . . . xxxviu,2,4,ll,12 
Chance  (H.  M.),  ....  xiv,xvi,265 

Chapel  Hollow, 7,8 

Charltan’s  heirs’  place,  . . 170,176,235 
Chester  Furnace  Company,  . . . 115 

Chestnut  ridge, 20,113,164 

Chimney  rocks, 261 

Clark,  (Robert,) 95 

Clear  ridge;  gap, 169, 

176,219,220,230,231,271,276;  168 

Coaling  ridge, 167 , 180 

Cohill  (G.  W.);  house,  ....  168;  232 
Colton  (Andrew)  ore  mines,  ...  11 

Conemaugh  river, 266 

Conrad  (Dr.  J.  D.),  ....  36,37,44 

Constable  (C.), 126, 

133,177,179,250,253,254,258 
Cook’s  gap;  station,  ....  xli;  172 

Cotteral  (Fred.), 99 

Couch  farm, 85 

Couples  (John),  ore  bank,  . ...  65 

Cresson  (Dr.  C.  M.), 159,259 

Cromwell,  (Thomas  J.), 125 

Cruikshank  & Bro., 26,27 

Crumm  (Robt.), 69 

Curfman  (Savage)  opening,  . . 191, 

197,272 

Dauphin  county,  . ■ xvi 

Davis  (D.), 7 

Delaware  river,  258 

Delaware  water  gap,  ....  xiv,229 

Devers  (J.)  house, 233 

Dewees,  J.  F., vii, 

ix , xvi , xvii , xxi  v , xxvi  i , xxviii , 
xxxiii,  xxxix,  xlvi,  153,162,234 
De wees  (Royer  &);  tunnel,  . . 123, 

135; 124,234 

Dewees  (Hon.  P.  P.);  grist  mill,  143; 

281,282 

Devin  (Thos.),  125 

Dougherty  (John);  opening,  . . 110, 

190; 191,205 

Douglass  (David);  ore  bank,  114; 237 
Douglass  (Land  &),  ore  bank,  xxxiv 
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j Doughtrough  hollow,  88 

I Dreese  (Michael), 39 

I Dreese  (Reuben), 40 

; Dreese  (Robt.), 39 

I DrehervUle, xxxi 

I Dublin  mills,  . 175 

I Duck  (Emanuel), xlvh,26 

' Dug  Hill,  128 

! Dull  (C.  P.),  ...........  86 

' Dull  & Bradley;  ore  bank,  . . . .92, 

: 95;  91,95 

1 Dull  & Bradley,  sand  mme,  ...  92 

Duncan  cfc  Long, 81 

Duncannon, xvi 

Dunkard  Meeting  House,  . . .92,96 
I Dunning  (Swengle  &),  . . .14,33,40 

I Earnest  (John), 35 

' East  Broad  Top  coal  basin,  . . xu,187 
I East  Broad  Toi3R.R.,xlviii,  127,iTl,217 

' East  Shade  Mountain, ix, 

x,xii,xlvi,xlvii 

Eigler  (Abner), 33 

Eigier  (Reuben), 33 

, Emma  Furnace,  xxii, 19,62 

I Erb’s  Gap, 13 

I Etnier  (Oliver), 90 


Etting,  Graff  & Co., 


81,84,85 


I Everhart  ( T.)  house, 175 

; Eyers  (Isaac,) 7,8 

I “Factory,” 109 

i Farrandsville, xiv,xvi,265 

!Fenn(John), 99 

j Ferguson  Valleyj  ore  ridge,  . . xx, 
XXV, 47, 48, 59, 73 

Fleck  (Isaac)  house ; ore  bank ; 

farm,.  . . 168,233,237  ; 180,279  ; 233 
Fontaine  (Prof.),  ....  201,214,215 

Forbes  (J.  P.), 137,138 

Ford  (S.  A.),  6,77,100,101 

Fort  Littleton, xil,xviu, 

xxxiv , XXXV , xxxviii  ,119,128, 
129,137,  138, 139,  153,235 

Foster  (Wm.), 186 

Francis,  Walter  & Co.,  . . . 29,31,34 

Frankstown, 261 

Freeburg, xlvi,xlvii 

Freemont, 26 

Fulton  county,  xvi 

Galloway’s  Gap, 89 

Garber  (Robert  &), 99 

Geddis  (Beaver,  Marsh  & Co.),  . . 5 
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Genth  (Dr.  P.  A.), 235 

Germany  Valley, 90,119,244 

Gibboiiy  (Henry), 44 

Glamorgan  Iron  Comp’y,  77,  81,82,95 
Gladfelter  (J.)  house,  ....  173,277 
Graff  (Etting  & Co.),  . . . . 84,85,86 

Graham  (Elisha), .89 

Graham  ore  bank, 61,62 

Granville  Gap  ; run;  R.  R.  station,  45, 
50,87 ; 46;  80 

Great  Aughwiok  Creek, 2 , 

128,167,170,220 

Green  (R.  L.), 180,233 

Grisnger  (M.)  house, 174 

Gross  (Jacob), 19,38 

Ground  Hog  Valley, xii, 

169,172,190,203,205 

Grove  (D.)  quarry, 284 

Grube  & Piper, 99 

Haines  (Reuben), ‘ . 235 

Hal  deman  (John), 99 

Haldeman  (Peter),  99 

Hale  (Arthur), viii,ix 

Hall  (Chas.  E.), xiii.169 

Hall  (Prof.  James), 218,226 

Hancock  & Foley, 69 

Plarbour  Mountain, 156,203 

Hare’s  Valley, 232,240 

Harper  (John), 125 

Harrisburg, xiv 

Hart  (Wm.), 6,8,10 

Hartman  (Henry), 14 

Hartman  (Taws&), 126 

Hartranft  (S.  S.), 190 

Hawk  mine, 120,234,238 

Heater’s  (Ezra)  farm, 196 

Henderson  (Dr.  A.  A.),  . . . ix,x,90 

Hick’s  ore  bank, 237 

Hill  Valley,  . . xxi,xxxiv,96,100,109 

Hii'sch  (Henry), xxix 

Ploffman  (Geo.) 88 

Holt’s  Gap, 89 

Hooper  (T.)  house, 168 

Hope  Furnace, 62,69,72,85 

Hopewell  Furnace ; ore  openings,  203  ; 

202 

How  (William), 45 

Hudson  River, 218 

Hudson’s  hotel ; ore  bank,  . . . 279, 
280;  232,233,237,279 
Hudson’s  quarry, 244 


Page. 

Huntingdon;  county, xi, 

XX ; xxxii , xlviii 
Ingham  (Wm.  A),  . 250,253,254,259 

Iron  Knob,  197 

Ironton  (Lehigh  county),  ....  xiii 

Isett  (Samuel), 125 

Isett,  Wigdon  & Co., 125 

Jack's  Creek, 45 

Jack’s  Mountain, viii, 

x,xi,xxiv,xxv,xxviii,xl,l, 
47,48,91,154,156,173,252,256 
Jack’s  Narrows, viii. 


XX , xxi  V , xxxi , 59 , 109 , 154 

James  River  ( Va.), 240 

Jenkins  (Harriet), 8,9 

Jenkins’  Gap, 88 

John  (William)  house, 232 

Jordan  ore  bank, 122 

Juniata  Co.,  ix,xi, 

xvi , XX , xxiv , xxxiii , xlvi , xlix 
Juniata  District ; Furnace  ; Gap,  vii ; 

x,84,87 

Juniata  Narrows,  . . . xxvi,25,46,50 

Juniata  River, viii,ix,xi, 

xi V , 2 , 59 , 153 , 154 , 203 , 232 , 234 , 236 

Juniata  Sand  Co., 77,78,93 

Juniata  Valley, 242,254 

Kansas  Valley,  . . . . .59,92,95,96,98 

Keever’s  ore  bank 61 

Kern’s  & Co.,  29,30 

Kinzer’s, 60 

Kiiizer  (,Iohn)  ore  bank, 72 

KishocoquLllas  Creek, viii, 

xix , xxvi  ,19,47, 242 

Kishocoquillas  Valley, viii, 

xxxii,  2, 47, 154 

Kittatiny  Mt., x 

Kleckner  (Michael), 11 

Klopperdale  Valley,  . . xxxix,xl,xli 

Kuhn  A.  J., 78 

Lambertson  T., 220 

Lamar  (Lawrence  A), 125 

Land  (Douglass  A)  ore  bank,  xxxiv 
Lane  (James  R.)  ore  bank,113, 115,237 

Lawrence  A Lamar, 125 

Lea  (Dr.  Isaac), 203 

Lea  A McVitty’s  tannery,  . .252,282 

Lee  (R.  II.),  19 

Lehigh  county  ; river,  . xvi;  201,258 

Lehigh  Water  Gap, xiv, xvi 

Lesquereux  (Prof.  L.),  . . . 212,213 
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Lewisburg  (Union  Co.), 5 

Lewistovvn, vi;i,xii,xix,xx, 

xxi  ,xxii,xixv,l'J,21,47,48,C2,242 

Lewistovvn  Vallej', x, 

xii,xvi,xxv,163 
Lewis  Tunnel,  (C.  & O.  E.  R.,)  . 214 

Licking  Creek,  . . . xxxv,xxxvi,lG3 

Lick  Him, 220 

I.inn  (.1.  B.)  house, 176 

T.ittie  Cove, x’ 

I.ittle  Juniata  River, xiii 

Little  Scrub  Ridge,  153 

Littleton  (Huntingdon  Co.),  . . . ix 

Lock  Haven, xiv,265 

Logan, 47,51 

Logan  Gap, viii,xii,xxiv, 

XXV , xxxi , xxxii , 1 4 , 17 , 
59,101,178,243,252,254 
Logan  farm ; ore  bank  ; furnace,  . 254 ; 

111.115;  viii 

Logan  Iron  & Steel  Co.,  ....  19,36 

Longacre  & Woods, 18 

l.ong  Hollow, xix,59,95,98 

Long  (Jacob)  house, 194 

Long's  Ridge,  ....  109,193,205,206 

Longstown  Ridge, 5 

Lost  Creek  Ridge ; valley,  . . xxvii, 
xxviii,xxix,xliii,xlviii;  xxvi 

Loyalhanna  River, 266 

Macedonia  Gap, 25 

Maddensville, 231 

Mahontonga  Gap,  . xxxix,xlvii,xlviii 

Maitland  Station, 45 

Maize’s  ore  bank, 9,10 

Manayunk  Station  (P.  R.  R.),  . . 89 
Mann  (Jas.  H.)  quarry,  . . xxxii, 18 

Mann  (Wm.,  Jr.), 18 

Mapleton, 217,233,244,245 

Marsh  (J.  S.), 5 

Marsh  (Beaver,  Geddis  & Co.),  . . 5 

Marsh  (Rook  & Co.),  34 

Martin  ore  bank  ; tract.  111;  172,272,273 
Maryland  State  line,  vii,ix,x,153,236 
Matilda  Furnace,  . xxi, 99, 100, 102, 113 
McCarty  (C.  R.)  ore  bank;  quarry; 

spring,  . 233,237,279,280;  244,280;  246 
McConnellsburg  Cove ; basin,  ix;167 

McCord  (John), 69 

iMcCord  cfe  Rothrock, 69 

McCoy's  ore  bank, 48,91,92 

McCoytown, xxvii 


Page. 

McCreath  (David),  . . .6,189,236,237 

McCreath,  A.  S., 6,79, 

94,114,131,134,136,138,139, 200 , 237 

McGirk  ore  bank, 49 

McKee’s;  Gap 261; 57,60,66 

McKeivy's  property, 6 

McKelvy  & Barton, 6 

McLain’s  openings, 204 

McVeytovvn,  . ...  xviii,xix,xx, 

; xxi,xxii,xxiii,2,48,78,83,240 

j McVeytovvn  Gap, 73,91 

I IMcVitty’s  spring, 246 

iMoVitty  (Lea  &j  tannery,  ....  282 

Meadow  Gap,  128,1.39 

Means’  (G.)  house, xxvi 

Mean  (Robert;  house, 61 

Meininger’s  (J.  F.)  house,  168,231,278 

IMercersburg, xiv 

' Middleburg,  ....  xlvi,xlvii,22,28 
Middle  Creek;  valley,  . . . .24;xlv 

Middlesworth  (.T.  F.)  37 

I .Middlesworth,  Kerns  & Co.,  . . 29,31 
Milllin;  County,  . 87;  x,xxii,xxxiii 

Mitliinburg  public  road, 2 

MitHin  town,  x , xxvi,  xxvii , xxviii , xxix 

Milesburg, xix 

Mill  Hall  Gap, 265 

Miller  (G.)  house, 173 

Miller  (Wm.) 86 

Mine  A ; B,  C (Robertsdale),  . . 272 
Minehart  (John)  ore  bank ; Gap, 

xxxiv,77 ; 21,88 

Mitchell’s  Gap, 42 

Moore  ore  bank, 19,58,75 

Moreland  (.1  B.)  farm, 217 

Morrison  tMr.), 125 

Morrison’s  Cove, 258 

Mount  Carbon, • xvi 

Mount  Hope  Furnace, xx 

Mount  Union,  . . viii, xix, xxi, xxii, 
xxiv,xlix,13,59,98,99,103,109,110 

Musser's  Valley, 12 

Mowry’sGap;  property,  . .21,44;  15 

Moj^er  (Chas.)  ore  bank, 10 

Moyer  (John), 14 

Moyer’s  Gap, 12,13 

Negro  Valley, 90,96,153 

Nelson  (A.)  house, 168 

New  Berdn,  ....  xl, 1,4, 10, 11, 13 

New  Grenada, 171,172, 

174,187,192,194,196, 199 ,204,273 
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New  River  (Montgomery  Co.  Ya.)  j 

xvi,214 

Newton,  Hamilton, 87,]53  j 

New  York, 103  j 

North  Mountain, x 1 

Oak  Grove, x , 

“Ochre  Mill,” 90  | 

Old  Bedford  cut  (No.  8), 234  ' 

Old  Jordan  open  cuts, 233  j 

Old  Kelly  open  cuts, 234 

01df(Chas.)  mine;  property,  .9;  10  | 

Oldt  (David)  mine, 9 J 

Oliver  (S.), 85 

Openings  5 and  G (Rockhill  I.  and  i 

C.  Co.), 120 

Openings  7 and  8 (Rockhill  I.  and 

C.  Co.),  120 

Openings  9 and  10  (R.  I.  and  C. 

Co.), 121 

Openings  11,  12,  13,  14,  15,  and  10 

(R.  I.  and  C.  Co.) 122 

Opening  17  (R.  I.  and  C.  Co.),  . . 123 
Openings  18,  19,  and  20  (R.  I.  and 

C.  Co.), 124 

Orbisonia,  . viii,xii,xviii,xix,xxxiv, 
xli , 18 , 96 , 1 19 , 127 , 176 , 242 , 278 , 279 

Orbison  (Thomas) 111,121 

Orbison  (T.  E.)  quarry, 280 

Orbison  Slope ; (No.  10) , . 121 , 

163;  235 

Oswell’s  Gap, 21,43 

Painter’s  Station, 42 

Painter  (J.)  house, 167 

PathYallejq 258 

Paxton  ville, xlv, 

xlvi,l, 21,22, 24,25, 29 
Peak  Mountain  (Wythe  Co.,  Ya.),214 

Penn’s  Creek, 2,12 

Penn’s  Creek  Gap, xxxi 

Penn’s  Creek  Narrows,  . . .1,2,12,16 

Pennsylvania  Furnace, xxxi 

Pennsylvania  Railroad, xiii, 

XX  vi,  232, 234 

Penn.  R.  R.  bridge  at  Mt.  Union,  103 
Perry  Countjq  ....  xvi,xxiv,xlix 

Perry  F urnace, x 

Perryville, xix,24 

Perryville  Ridge,  xxix,xxxviii,xl,xliii 

Peru, xviii,xix,xxxiv 

Petrikin  (Taylor)  opening,  . 191,272 

Phillips  (John), 0 
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Pierce  Ore  Bank, 122 

Pigeon  Cove, 154 

Piper  (Grube  <&), 99 

Plank  Cabin  Valiej', 165 , 

1C9 , 196 ,200 ,201,203,204,245 

Platt  (F.), xiii 

Pollock  (Col.  W.), 125 

Pond  Bank  (Franklin  Co.),  . . .xiii 

Pontius  (Geo.), 27 

Portage, 183 

Port  Royal, xxix,24 

Portias  (Thomas), xlvii 

Pott’s  Gap,  . . . .137,139,160,227,228 

Potisville, 193 

Queen’s  Run, 196 

Ralston, 196 

Ramsey  (Alexander),  ....  137,139 

Ramsey  CR.A.), 123 

Raystown  Branch  of  the  Juniata 

River, 165 

Red  Shale  Valley, ix,192 

Reedsvllle, 47,51,154 

Rhodes  (James);  house,  . . . 90 ; 97 

Rhodes  (Levi), 99 

Richville, xli 

Riddlesburg, 199,205 

Robert  & Garber, 99 

Roberts  (Percival,  Jr.),  . . . 156,220 
Robertsdale,  . . . 171,186,137,191,194 
Rockldll  Charcoal  Furnace,  . . .135 
Rockhill  F urnace ; quarry,  . . . 122 , 
125,161,189;  242 
Rockhill  Gap,  . xii,xxxi,xxxii,xlviii, 
108 , 159 , 101 , 170 , 177 , 183,243,250 , 
253 ,256 ,257 ,259 , 271 ,281 , 282 , 284 
Rockhill  Iron  and  Coal  Company,  li, 
115,110,117,123,124,126,131,134,135 
Rocky  Ridge;  basin,  x,ix,xlviii,157, 
158, 109,187,191,192,193,196,271 ; 190 

Rook  (Dr.  Levi), 5,29 

Rook  (Marsh  & Co.), 34 

Roebling  (Messrs.), 81 

Rogers  (Prof.),  . . .159,197,201,203 
Rogers  (Prof.  II.  D.),  . . . ix, 229, 258 
Rogers  (Prof.  William  B.),  . 190,214 

Ronig,  Tilman, 42 

Ross  (Gen.  John),  ....  xxii,91,93 
Ross  Mining  Company ; ore  bank,  93  ; 

48,91,93 

Rothrock  (John),  . • 71 

Rothrock  (McCord  &),  69 
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Tvousseau  (J.  C.), 19 

Doyer,  house, 282 

Royer  (Dr.  Lewis), 143 

Royer  (fc  De wees;  tunnel,  . . . 123, 
125,135;  124,234 
Royer  Ridge,  . . . .119,163,239,279 

Ruble  (Joseph), •.  71 

Rush  (Peter)  ; house,  . . .60,61;  74 

Russel  (Thos.), 31 

Saddleback  Gap  ; Ridge,  160;  160,167 
Salthio,  . . . 112,161,200,242,244,249 
Sanders  (R.  H.),  ....  xiii,261,262 

Sandy  Ridge, xsxiii, 

119,128,137,101,239,240,271,280 

Sandy  Run, 185 

Savage  (Curfman)  opening,  . 191,197 
Schuylkill  Canal ; County  ; River ; 

Water  Gap, xix ; 

xvi;  201,202;  xiv,xvi,178 

Seaboid  (Chris.), 11 

Selinsgrove,  ....  xii,xli,xlvi,20,22 

Shade  (Philip), 98 

Shade  Gap;  Mountain,  . xxvi,xxxiv; 

xi,xxv,xxxi,xli,xlvi, 
xlvii,  45,  47, 87, 256 


Shank's  Gap, 89 

Shainbaugh  (.Tohn), 41 

Shehan  (James);  house,  . . . .71; 07 

Shehan  (James,  Jr.),  71 

Shehan  (.Tohn)  ore  bank,  . 58,68,69 

Sherwood  (Mr.), 218,226 

Shq^ton  run, xlii,22,23,32 

Shope  (Eenj.)  quarry, 281 

Shoup’s  run, 185 

Shue  (William)  house,  . . . 156,175 
Sideling  Hill, ix,xii. 


XX,  153, 156,203,204,211,214,210 
Sideling  Hill  Gap,  ix,xii,173,274,275 

Sideling  Hill  Creek 150, 

174,170,204,217,220,231,278 
Sideling  Hill  section  ; tunnel,  . 155  : 

194,212,260 


Sideling  Ridge, x 

Siders  (John);  ore  bank,  . . . 30;  35 

Singer’s  Gap, 109 

Sinking  Valley, xiii 

Six  Mile  Run, 185 

Skipper  (T.)  house, 277 

Slenderdale  Ridge, x 

Smithgrove, xlvi,22,20,27 


Piige. 

Smith’s  Valley, 200, 

217,219,220,230,276 

Smith  (Wm.)  farm, 217,276 

Snyder  County, xi,xvi, 

xviii , xix , xx , xxiv , xxxiii , xl  vi 

1 Snyder  ore  bank, 65 

I Solomon’s  Gap, xvi 

I Specht  (Alfred), 34 

Spillsbury,  (E.  Gybbon) SO 

Spruce  Creek  Gap, 261 

Stambach  (Wm.)  ; tunnel,  . . 128;  41 
Stambaugh’s  coal  opening,  ....  172 
Standing  Stone  Mountain,  . . . xxv 

Stevens  (D.  F.)  house, 174 

Stevenson  (Prof.), 201 

Still  (Bracken  &), . .125 

Stone  Mountain, 2,156 

Stone  Valley,  19 

Stratford  (.John), xxii 

Stratten  (.John; xxii 

Stroud’s  Run  ; Gap,  . . . .83;  84,85 

Stuck  (Levi), 23 

Susquehanna  Gap, xiv 

Susquehanna  River ; West  Branch,  vii, 
X, xi, XXX, xxxix,l ,20,153 : xxi 
Sunbury  and  Lewistowu  R.  R.  Co.,xlv 
Swengle  ifc  Dunning,  , . . . 14,33,40 
Swoope  (Benjamin)  ; barn,  . . . 249, 

251 ; 282 


Sypestown  Gap, 60 

Syracuse  (X.  Y.), xxiv 

Tangascootac 196 

Tarr  (II.  G.  II.), 248 

Taws  & Hartman,  120 

Tajdor  (Petrikin)  opening,  ....  191 
Taylor  (Solomon)  house,  . . . 176, ’231 

Tennessee, xvi 

Terr.ace  Mountain,  . .150,105,202,203 

Thomas  (B.  B.), 100 

Three  Springs:  Creek;  Station,  . xii, 
xlix, 2, 109, 110, 154, 101, 175, 179, 
200,237,242;  2,155;  180,252 

Third  Mountain, xii 

Todd  P.  O. ; Township, 199, 

201;  109,197 

Tom’s  Creek, 214 

Tremont ; road,  . . . xxxviii,xli,xlvi 
Trough  Creek  Coal  Basin  ; furnace  ; 

Valley,  . . . ix ; 201;  191,203,204 
Troxelville, 2,13,15 
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Tiiscarora  Mountain ; Valley,  . . ix, 
xviu,xix,xxv ; x,xix,xxvi,24 
Tussey  Mountain,  . . xxv,xxxi,156 
Tyrone  Forges  ; Gap,  . . . 261 ; 261 

TJlsh's  Gap, 16 

Union  Comity,  ....  ix,xi,xiv,xix 

Union  Furnace, 6,10,34 

Union  Fmnace  Company,  ....  1, 

5,6,8,11,35 

Virginia, xvi,  193, 196, 201 

Wagner  Station, 43 

Wakedeld  & Cavenaugh  Ore  Bank,  84 

Wallace  (Dr.  E.), 220 

Walter,  Francis  & Co 34 

Waters  (Joseph)  house, 175 

Watmore  (Benjamin), 30 

Welker  (Peter)  lands, xlvi 

Wells  Valley, 201,205 

West  Licking  Creek, 96 

West  Shade  Mountain,  ....  ix,xii 
Wharton  (Geo.), 89 


Page. 

White  Deer  Mountain, xxv 

Winfield  (Union  Co.), 4 

Whitney  (John);  limestone  cxuar- 

ry, 199,273;  196,200,273 

Whitzell  (Philip);  farm ; ore  open- 
ing,   Ill;  250;  111 


Wible  (James)  house, 175 

Wigdon  (Isett  & Co.), 125 

Wilkesbarre, xvi 

Winchester  Furnace, 122,125 

Wisconsin, xvi 

Wishard’s  saw-mill, 201 

Wollard  (Benjamin)  house,  . 173,174 

Woods  (Longacre  &) 18 

Wray’s  Hni ; tunnel,  169, 

171,172,192,193,196,203, 
204;  190,192,194,199,205 

Wyoming  County, xvi 

Yeagertown, 47,69 

Youghiogheny  River, 266 

Youngwoman's  Creek, 113 
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Analyses: 

Coals:  Broadtop,  188,  189  ; Rockhill  Coke,  189,  190  ; Rocky  Ridge  Coal, 

190;  from  Pocono  (X), 213 

Limestones:  Magnesian,  159,  160;  Mountain,  200:  Niagara  (VI),  245; 

Magnesian  beds.  Blackleg  Valley,  260 

Mineral  Waters:  Saltillo, 240 

Ores : Hard  fossil,  0 ; Danville,  at  Logan  Gap,  17  ; sand  vein,  Logan 
Gap,  18;  bird  eye,  27  ; sand  vein,  35,  38;  “ Jack,”  35  ; sand  vein,  Ij 
m.  S.  W.  of  Beavertown,  37 ; sand  vein,  Oswell’s  Gap,  43 ; Danville 
bed,  Mowry's  Gap,  44;  sand  vein,  McKee’s,  67,  68;  sand  vem,  Mc- 
Cord’s bank,  71 ; sand  vein,  J.  Kinzer’s  bank,  72  ; sand  vein,  gener- 
alized along  Ferguson  Valley,  74 ; Marcellus,  Squaw  Hollow,  75 ; 
Marcellus  ore  bed  clay.  Squaw  Hollow,  70 ; limonite,  in  Marcellus 
ore  bed  clay,  76,  carbonate  (Marcellus  bed).  Squaw  Hollow,  76;  in 
Corniferous  shale,  Lewistown,  77  ; Corniferous  (Schoharie  ?),  Mine- 
hart’s  bank,  77  ; black  carbonate,  Ross  bank,  94  ; carbonate,  94  ; Mar- 
cellus, Glamorgan  Iron  Co.,  95 ; Marcellus,  Dull  & Bradley’s,  95 ; 
altered  fossil,  Kansas  Valley,  96;  bog,  Rhodes’,  Jacks  Mt.,  97  ; bog, 
Kansas  Valley,  97 ; limonite,  Kansas  Valley,  93 ; sand  vein,  Matilda 
Furnace,  100  ; bog  breccia,  110 ; Lower  Clinton  shale  ore,  Martin,  111 ; 
hematite.  Lane  Bank,  114;  Lane  & Douglass  bank,  114;  semi-carbo- 
nate (Marcellus),  115 ; Marcellus,  Hicks  bank,  and  Wilson  bank,  116; 
Marcellus,  Stewart’s  bank,  117  ; Oriskany  ore,  Orbisonia,  120  ; carbo- 
nate, Orbison  slope,  121 ; Orbison  ore,  121 ; Marcellus,  Rockhill  mines 
Nos.  3,  16  and  17,  123;  hematite.  Blackleg  Mt.,  131 ; hard  and  soft  fos- 
sil, Orbisonia,  134 ; sand  vein,  Orbisonia,  136 ; ore  bed  over  sand  vein, 
Orbisonia,  136-7  ; hematite  in  crest  of  Blacklog  Mt.,  133  ; loose  hema- 
tite, Fort  Littleton,  139 ; loose  hematite,  Potts  Gap,  139 , ore  of  XI, 
(note),  197  ; bottom  ore  of  XI,  203;  Larry’s  Creek  bed,  235  ; Marcel- 
lus, Fleck’s,  and  at  Saltillo,  236,  237 ; Clinton  red  shale  upper  fossil 
ore  beds,  250 ; Danvule,  near  Orbisonia,  252,  253  ; sand  vein  ores,  near 


Orbisonia,  253,  254;  Marcellus,  near  Orbisonia, 254,255 

Oriskany  glass  sand, 79 


Anticlinals:  Of  Aughwick  and  Broadtop  discussed  in  detail,  Ch.  Tl,  151; 
of  Blacklog  Mountain,  151 ; described,  151 ; in  Fulton  Co.,  151 ; sinks, 

137  ; of  Blue  Ridge,  87,  144,  152 ; described,  152 ; sinks,  119 ; subsides 
westward,  143;  makes  Germany  Valley,  152;  on  R.R.  section,  167; 
anticlinal  ridge  of  Chestnut  Ridge,  Ch.  VIII,  S3;  anticlinal  atCoirple’s 
bank,  65 ; of  East  Shade  Mt.,  20  ; of  Ferguson’s  Valley  ore  ridge,  47, 

60;  west  of  MeVeytown,  92;  of  Ground  Hog  Valley,  172;  of  Jacks 
Mtn.,  144 ; described,  154 ; east  end,  1 ; affects  Sideling  Hill  Creek, 

174 ; falls  suddenly,  and  makes  the  Three  Sjjrings  fault,  181 ; of  ore 
ridge,  Lewistown,  49;  ore  ss.  ridge.  Ft.  Littleton,  138;  Yeagertown, 

61 ; of  Pigeon  Cove,  154 ; of  Lost  Creek  Valley,  151 ; of  Wray’s  Hill, 

172  ; anticlinals  sink  west,  69 ; at  Kinzer’s  sink  west,  73 ; west  of  the 
Juniata,  142;  flattened  west  of  Granville  Gap,  46  ; anticlinal  spur  of 
Jacks  Mt.,  near  Troxelville,  13  ; anticlinal  roll  in  Royer  & Dewees’ 
tunnel,  124;  in  Waterlime,  west  end  Jack’s  Mtn.,  165;  folds  in  Wa- 
terlime,  Orbisonia,  161 
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Area  of  the  Aughwick  Valley  District, 141 

Auroral — See  Calci/erous. 

Base  of  Coal  measures  discussed ( . 201 

Beds  A,  B,  and  C of  Coal  mines, 187 

Bernician, xvi 

Bird  eye  fossil  ore,  described,  xlv ; west  of  Paxtonville,  25 ; between 
Smitbgrove  and  Adamsburg  Gap,  26,  27 ; at  Paxtonville,  28,  29 ; at 

Bixler’s  Gap,  87  ; Matilda  Furnace, 101 

Black  day  in  ore  bed,  Orbison  slope, 121 

“ Black  gravel  ” under  coal  bed  A, 186 

Block  ore,  2;  described,  xlvii;  in  section,  3;  at  Ulsh’s  Gap,  16;  near 
Paxtonville,  21,29 ; ridge  at  Middleburg,  &c.,  24 ; poor,  east  of  Adams- 
burg, 25  ; west  of  Adamsburg,  42 ; fi-agments  west  of  Logan,  ....  59 

Bog  ore,  Jacks  Mt.,  97;  with  fragments  of  Medina  SS.,  Hill  Valley,  109 ; 

Roekhill  Co’s  lands, 116 

Building  stone  of  Chemung  and  Portage  age, 238 

Calciferous  rocks  (VI),  in  Blair  Co., 26,27 

Calciferous  SS.  described  by  Mr.  Ashburner, 259 

Calciferous  specimens, 284 

Carbonate  ore,  in  Marcellus  bed,  Squaw  Hollow,  75;  McVeytown,  94; 
Logan  farm  bank,  Three  Springs,  115 ; Orbisonia,  120 ; black  clay, 

Orbison  slope,  121 ; determined  by  drainage  level, 123,124 

Carboniferous  section  of  Ashburner,  185 

Catalogue  of  specimens  collected  by  Mr.  Ashburner, 271 

Catskill  and  Chemung  transition  beds, 169 

Catskill  dips,  Sidelmg  Gap,  172 ; Catskill,  on  Sideling  Creek,  173  175 ; 
base  uncertain,  175,176;  SS.  measured,  184;  top  limit,  216;  Red  SS. 
described  in  detail  by  Ashburner,  216;  (IX),  in  Bhiir  Co.,  263;  in 

Clinton  Co.,  207  ; specimens, 275 

Cauda  Galli  grit  measured, 162 

Cement  beds — See  Waterlime. 

Chemung  and  Catskill  transition  beds, 169 

Chemung,  225  ; shales,  144  ; rocks  of  Coaling  Ridge,  144  ; series  in  x\.ugh- 
wick  basin,  165 ; base  on  R.  R.  sect.,  167 ; in  Sideling  Gap  and  on 
Creek,  173,175 ; measured,  184  ; described  in  detail  byMr.  Ashburner, 

221;  building  stone,  238;  (Vlll)  in  Blair  Co.,  203;  in  Clinton  Co., 

267 ; specimens, 277 

Clay  beds  in  hematite.  Lane  bank, 113 

Clay  bowls  in  Oriskany  SS., 77 

Clinton  Group,  described,  xxiv;  measured,  184;  (V)  described  in  detail 
by  Mr.  Ashburner,  248  ; in  Blair  Co.,  264  ; in  Clinton  Co.,  209  ; speci- 
mens,   282 

fossil  ores,  described  xxxv;  on  E.  B.  T.  R.  R.  section, 160 

Upper  Limeshales, 52 

Upper  Red  shales, 52 

Middle  Olive  shale, 53,100 

Lower  TJmeshales  and  Upper  Olive  shales, 53 

Lower  Olive  shale, 54 

Lower  Red  shales, 52 

limestone  at  Middleburg,  28 ; covers  ore  ridge, 74 

red  shales  cover  ore  ridge,  74 ; at  Mt.  Union,  105 ; ore, 250 
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Coal,  A on  Sideling  Section,  171;  measures  measured,  184;  beds  D,  C, 

B,  A,  186 ; measures  of  Robertsdale,  186 ; basin  of  Trough  Creek,  187  ; 
in  the  conglomerate,  192;  beds  of  X,  numbered  and  measured  in  de- 
tail, 209 ; coincident  with  false  bedduig  in  the  Pocono  Series,  210 ; beds 
of  X in  Virginia,  214  ; beds  drifted  in  X,  217  ; coal  ? in  No.  Ill,  Black- 
log  Valley,  258  ; measures  in  Blair  Co.,  262  ; in  Clinton  Co.,  265  ; spe- 
cimens of  XIII,  272  ; specimens  of  X coal  beds, 274 

Conglomerate — See  JPottsviUe ; low  beds  in  X,  211;  in  Pocono  SS.,  (X,)  207 
Corniferous — See  Upper  Helderberg. 

Corniferous,  belt  235  ; specimens, 279 

limestone,  described,  xviii ; quarries, 238 

ore,  described,  xxxiii ; and  tunnel,  Kansas  Valley,  97  ; pots,  120  ; Avest 

of  Orbisonia,  129 

shale,  described,  xviii ; 49 ; Three  Siarings,  115 ; ore,  Rockhill  mines,  124 

Cost  of  mining, xliii,101 

Creei>  of  the  surface  outcrop, 220 

Crest  of  anticlinal,  Granville  Gap, 46 

Crest  of  East  Shade  Mountain  triple, 20 

Crest  of  .lack’s  Mtn.,  2 ; and  of  Stone  Mtn., 3 

Crest  of  Sideling  Hill, 204,216 

Cross  sections — See  Sections,  Chap.  III. 

Crushing  sand  rock, 93 

Danville  fossil  ore  bed,  xxviii,  xxxix,  5,  9, 10, 14 ; ore  rock  described,  xxix, 

6;  near  New  Berlin,  4;  at  Logan  Gap,  17  ; soft  on  flat  dip,  23-24;  at  Smith- 
grove,  Ac.,  28  ; ( ujAper)  Paxtonville,  30 ; at  Siiipton  Run,  33  ; flat  dip; 
Beavertown  ridge,  34 ; ? 1 mile  S.  W,  of  Adamsburg,  39 ; at  Beaver- 
town,  38 ; on  Dreese  land,  39  ; 2 m.  W.  of  Adamsburg,  42  ; Mowry’s 
Gap,  44  ; at  Maitland  station,  45  ; absent  or  converted  into  limestones, 

61 ; at  Graham's,  Ferguson  Valley,  05  ; exists  near  Kinzer’s  bank,  72  ; 
Chestnut  Ridge,  84 ; Wakefield’s  bank,  Stroud’s  run,  85 ; Couch  farm, 

86,  87  ; ore  rock  at  Minehart’s  Gap,  88 ; (upper)  Minehart  Gap,  88 ; 
ore  shaft  at  Jenlcin’s  Gap,  89  ; near  Shank’s  Gaj),  89  ; at  Matilda  Fur- 
nace, 101 ; w.  of  iSIount  Union,  110 ; on  Blacking  Mtn.,  132 

Depth  of  soft  ore,  theory, 7,8 

Devonian  rocks, 275 

Dip  increases  westward  to  Logan  Gap,  15  ; dip  in  Beavertown  ridge,  34  ; 

w.  of  Mowry’s  Gap,  45 ; in  Jacks  Mtn., 98 

Dips,  163 ; on  the  E.  B.  T.  R.  R.,  sect.  166 168 

Drainage  unaer  ground  affecting  ore — note  to  123,124, 116 

Drift  coal  in  IX, 217 

Erosion  of  Marcellus  shales,  143  ; of  XI,  203 ; of  Smith’s  Valley  out  of  the 

soft  rocks  of  IX, • • • 220 

Fall  of  Jacks  Mtn.,  anticlinal  measured, 154,155 

False  bedding  in  red  shale,  195  ; of  X connected  with  coal  seams,  210  ; ex- 
cessive in  crest  rock  of  Sideling  Hill,  211 ; in  Portage  rocks,  . . .226,127 

Farming  poorly  conducted, 150 

Fatilts  in  ore  bed,  Beavertown  ridge, 34 

deepen  the  soft  ore,  8 ; in  ore  bed,  70 ; in  ore  beds  Rockhill  Gap,  132 ; 
run  the" entire  length  of  dip  of  oro  SS.,  136;  at  Three  Springs,  154; 
in  Rockhill  Gap  described  in  detail  177 , 178 , at  Three  SjDrings  described 
in  detail,  179 


INDEX. 


F.  29D 


Page. 

Fertility  of  limestone  soil,  149;  of  Germany  Valley, 150 

Fire  claj'S  absent  from  the  Pocono  or  Kew  River  series, 210 

Fish  beds  in  the  Catskill  (IX), 218 

Flat  dips, 32 

Folds  in  water  lime,  Orbisonia, 1(51 

Footprints  in  XI 202,203 


Fossils  make  the  ore  bed  (McCord’s),  71;  fossils  in  XI,  201;  of  U.  Ilel- 
derberg  ago,  224 ; of  the  Chemung,  225 ; of  Hamilton  ago,  227  ; of  the 
Oriskany,  239;  of  the  L.  Ilelderborg  age,  241 ; of  Lewistown  lime- 
stone (VI),  242;  of  Clinton  age  (V),  248,249;  fossil  casts  in  roof  of 
Danville  ore  bed,  15 ; fossil  plants  of  Pocono  coal  series,  212 ; of 


Hamilton  ago,  223 ; of  Medinaage,  25(3,  277  ; fossil  ore  beds  of  Saltillo 
red  shale,  249;  fossil  shells,  278;  of  the  Chemung,  221 ; in  XI,  . . , 195 

Fossiliferous  limestone  of  V described,  xxvii;  replace  ore, 24 

Gangways  at  Orbisonia, 132,133 

Gaps  in  E.  Shade  Mtn., 21 

Genessee  rocks  in  Clinton  Co.,  2(59;  Geiiessee  slate,  227 ; on  the  E.  B.  T. 
R.R.  sect.,  167, 168;  in  Sideling  Creek,  174, 175;  on  Silent  Hill  Creek, 

176  ; described  in  detail  by  Mr.  Ashburner,  223  ; specimens,  ....  278 

Geographical  limits  of  Chemung,  and  other  formations  of  VIII, 230 

Glass  sand  range  (VII),  240 ; see  sand,  and  see  Oriskany  glass  sand. 

Green  SS.  of  the  Pocono  formation  (X),  208 

Hamilton  SS.  quarry,  1 m.  S.  W.  of  Orbisonia,  143 ; in  Aughwick,  160  ; 
shale  described  by  Mr.  Ashburner,  223,  227  ; in  Blair  Co.,  263 ; in 

Clinton  Co.,  269  ; specimens, 278 

tlard  ore  struck  by  tunnel, 72 

Height  of  mountains— See  Crest. 


Hematite  of  Marceilus  age  described,  xxxii : of  the  Danville  beds,  xli ; of 
of  sand  vein  bed,  39  ; 150'  below  ore  SS.,  Mowry’s  Gap,  44  ; west  of 
Logan,  09  ; (altered  fossil,)  west  of  Holt’s  Gap,  89  ; in  Kansas  Valley, 
96  ; of  Lane  bank,  113  ; boulders  on  Blacking  Mtn.,  131 ; in  crevice  of 


crest  of  Blackleg  Mtn.,  138 ; outcrop  of  ore  of  XI,  197  ; of  VI  247  ; on 
Blacldiog  Mtn.,  255 ; over  Trenton  limestone  in  Blackleg  Valley,  258- 
See  Marceilus  ore,  Limonite  and  Mining  cost. 

History  of  Orbisonia  Iron  Works, 125 

Horizons  arbitrary, 184-185 

tiudson  River  shales  measured  in  Logan  Gap,  50 ; slates,  55 ; sJiale  at  Or- 
bisonia, 160;  and  Utica  measured,  184;  slate  (HI)  described  by  Mr. 

Ashburner,  257,  258  ; rocks  in  Blair  Co.,  264  ; specimens, 284 

Iron  ore  deposits  described  in  detail,  xxxii ; of  XI,  196 ; absent  from  IX, 

217,  218 , at  the  base  of  XI,  202  ; of  Larry’s  Creek,  235 

Iron  SS.  group  described,  xxix,  54 ; in  Kansas  Valley,  96  ; at  Mt.  Union, 

106 , at  Orbisonia, 161 

Interconglomerate  series  of  Fontaine  discussed, 201 

Irregular  deposit  of  Pottsville  Conglomerate  bed  192 

“Jack,”  xxxvii,  33,37,38,40,41,42,72;  analysed, 35;  richenongh  for  ore,  36,37 
Jumps,  135,  136 ; in  gangway  Rockhill  Ga^j,  132 , in  the  ore  bed  at  Rock- 

hill  Gap, 179 

Juniata  river  bolt  of  fossil  ore, xi 

Larry’s  Creek  ore  of  IX  (VIII?) . 235 

Lauber  bed  identified  north  of  E.  Shade  Mtn, 36 
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Levels  above  tide,  204 ; of  points  in  Huntingdon  Co., 285 

Lewistown  belt  of  fossil  and  Marcel  lus  ores, xi 

Lewistown  Limestone  described,  xxii;  west  of  McVeytown,  92;  in  Long 
Hollow,  98;  at  Mt.  Union,  104;  in  Chestnut  Ridge,  113;  W.  of  Orbi- 
sonia,  129,  137,  144 ; measured,  102 ; described  by  Mr.  Ashburner,  241, 

242:  in  Elair  Co.,  2G4;  in  Clinton  Co.,  209;  specimens, 280 

ore  described, xxii 

shale  described,  xxii;  at  Mount  Union,  104 ; Chestnut  Ridge,  113 ; meas- 
ured,   102 

Lime  shales  (V)  described xxvii 

Limestone  replaces  Danville  ore  bed  W.  of  Logan,  01 ; relations  to  the 
ore,  70 ; shale  and  carbonote  ore,  alternate  layers,  at  IMcVeytown,  94 ; 
(black)  at  McVeytown,  94;  fossUiferous  over  sand  vein  at  Matilda 
furnace,  102;  of  the  Marcellus  age,  228;  quarries  (corniferous)  238; 

quaaries,  price,  &c.,  245;  of  XI — See  Mountain  Limestone 198 

Limonite — See  Hematite,  {brown  hematite.) 

Lower  Clinton  shales  W.  end  of  E.  Shade  Mtn.,  21 ; in  synclinal  at  Pax- 
tonville,  25 ; tunnel,  35  ; ore  bed  Adamsburg,  39 ; Logan,  sect.  48 ; at 
Lewistown,  moasm-ed,  40 ; expiosed  at  Snyder’s  bank,  05 ; Chestnut 
Ridge,  84  ; in  Dine  Ridge,  87 ; Ochre  mill,  Juniata,  90;  Long  Hollow, 

98 ; lime  shale  at  Mount  Union,  105 ; olive  shale  at  Mt.  Union,  100 ; 

W.  of  Jacks  Mtn,  109 ; W.  of  Mt.  Union,  110  ; ore,  Martin  bank  W.  of 

Mt.  Union,  111 ; W.  of  Orbisonia, 138 

Lower  Hclderberg,  measured,  184  ; see  Lewistown,  L., 241 

Lost  Creek  Limestone  (VI)  described, xxvi 

Marcellus,  (black  slate  formation), 228 

ore  bed  described,  xvii : at  Lewistown,  48 ; in  synclinal  W.  of  Lewis- 
town, 40  ; in  Squaw  Hollow,  75  ; W.  of  McVeytown,  91 ; McCoy  bank, 

92  ; Ross  bank,  93  ; Dull  & Bradley's  bank,  95  ; in  Long  Hollow,  99  ; 
at  Three  Springs,  115;  at  Iliek’s  bank,  110;  at  Stewart  bank,  117  ; of 
range  3,  120;  Jordan,  Pierce,  bank,  &c.,  122;  S.  W.  of  Orbisonia,  127 ; 
position  at  W.  end  of  Jacks  Mtn.,  measured,  155  ; bed  located  by  meas- 
urement in  Orbison  slope,  102 ; ore,  103 ; range  crosses  Orbisonia 
sec.  No.  2,  101;  on  E.  B.  T.  R.  R.  sect.,  100:  crop  on  fault  map,  183; 


geographical  range,  231,  232  ; near  Three  Springs,  and  onward. 
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brown  hematite  described, xxxii 

shale  described,  xvii ; erosion,  143  ; top  rock  in  Aughwick,  100  ; on  Si- 
lent Hill  Creek  bluff,  170  ; in  Clinton  Co.,  209  ; black  shale  at  Union- 
town,  104 ; described  in  detail  by  Mr.  Ashburner,  223 ; Lewistown 

section, 48 

specimens,  278 

Magnesian  limestone  in  Blackleg  Valley, 159 

Mahoning  SS  , 141 , 180 

IManm’es, 150 

Map  of  environs  of  Orbisonia, 119 

Mauch  Chunk  Red  Shale  measured,  181 ; (XI)  in  Mr.  Ashburner’s  gen- 
eral sect.,  194;  on  E.  B.  T.  R.  R.  sect.,  109;  in  Blair  Co.,  202,  203 ; in 

Clinton  Co., 200 

McCoytown,  SS.  described, ’.  . . . xxvii 

Meanders  of  streams, 147 
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Meastirement  of  rocks  in  Lewistown  and  Logan  sections,  49  ; in  Rockhili 
Gaj),  131 ; of  the  fall  of  Jacks  Mountain  anticlinal,  154, 155 ; of  Palaeosdc 
rocks,  Orbisonia,  160 ; of  rocks  at  different  localities,  162 ; of  XII  de- 
ceptive, owing  to  Mt.  Savage  coal  bed,  194 

Medina  SS.,  (IV,)  described,  xxx,  2 ; 500'  at  Ulsh’s  Gap,  16 ; in  E.  Shade 
Mtn.,  20 ; red,  54 ; white,  54  ; Jacks  Mtn.,  45  ; Logan  sect.,  48 , meas- 
ured at  Lewistown,  49 ; Long  Hollow,  98 ; fragments  in  a bog.  Hill 
Valley,  109  ; mountains,  142  ; (bottom  rock, ) 155  ; red  on  R.  R.  sect., 

168 ; on  Sideling  Hill  Creek,  170  ; and  Oneida  measured,  184  ; ore,  255  ; 
described  by  Mr.  Ashburner,  256;  and  Oneida,  in  Blair  Co.,  264;  in 

Clinton  Co.,  269 ; specimens, 284 

Middle  (Pocono)  Conglomerate  series, 207 

Mifflintown  Limestone  (VI)  described, xxv 

Mineral  manures,  150  ; waters  at  Saltillo, 246 

Mining  cost,  xliii ; of  hematite, 113,114 

Mountain  Limestone  (XI)  thickness,  172,  194  ; described  in  full  by  Mr. 

Ashburner,  199,200 

Mountains  of  Medina  SS., 142 

Mount  Savage  coal  bed  group,  194 

New  River  coal  series, 206 

Niagara  Limestone,  described,  xxiv,  52, 243 ; and  shales,  49 ; at  Mt.  Union,  105 

shale,  52  ; at  Mount  Union, 105 

Nonconformability  of  Palaeozoic  formations,  by  diminishing  thick- 
ness,   » . . xiv,162,163 

Numbers  I to  XII,  Palaeozoic  Formations, 185 

on  conglomerates  not  visible  in  Middle  Pa., 238 

Old  Red  SS.— See  CatskiU. 

Olive  shales  (V ) described, xxvii 

Oolitic  ore,  33 

Oneida  Conglomerate  described,  xxxi ; measured  in  Logan  Gap,  50 ; red 
cong.,  54  : graj"  SS.,  55  ; SS.  at  Orbisonia,  160;  SS.  (IV)  described  by 
Mr.  Ashburner,  256,257 ; in  Blair  Co.,  264 ; in  Clinton  Co.,  269  ; speci- 
mens,   284 

Onondaga,  (VI,)  243,  specimens, 281 

Onondaga  marls — See  Aa (in a (UP.) 


Ore  used  at  Emma  Furnace,  19;  20'  below  Danville  bed  (Lauber  bed), 
36  ; E.  Shade,  Mtn,  22  ; group,  53,  248  ; ridge  at  Yeagertown,  60,61 ; in 
Clinton  red  shale  at  Matilda  Furnace,  101 ; group  at  Mt.  Union,  106 ; 


pots  in  corniferous  shale,  120 ; ore  of  XI, 196 

Ore  Rock  described, xl 


Ore  SS.  described,  xxviii,  xxxviii,  4 ; in  blocks,  12,  13 ; massive,  15 ; at 
Logan  Gap,  17  ; E.  Shade  Mtn,  22 ; ridge,  23 ; at  Smithgrove,  <tc.,  28 ; 
Paxtonville,  30;  S.  W.  of  Adamsburg,  40,  42;  Mitchell’s  Gap,  43; 
boulders  W.  of  Juniata  narrows.  45,  46  ; on  ridge,  Logan  sect.,  47  ; at 
McKee  bank,  66 ; at  J.  Allen’s  bank,  73 ; at  Kinzer’s  bank,  73 ; Chest- 
nut Ridge,  83,  84  ; at  Granville  and  Minehart  Gap,  88  ; on  the  Juniata, 

90 ; at  Bell’s  Mills,  90 ; W.  Jacks  !Mtn,  109 ; tunnel  W.  of  Mt.  Union, 

110 ; on  Blacking  Mtn,  132 ; faulted  at  Orbisonia,  136 ; W.  of  Orbisonia, 

137 ; at  Orbisonia, 251 
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Oriskany  SS.  described,  six,  xxi,  xsxiv ; Lewistown  section,  48 ; ridges  of 
Ferguson  Valley,  59;  clay  bowls,  4 m.  W.  of  Lewistown,  77;  glass 
sand,  Juniata  Company,  McVeytown,  77,  78;  shale  tunnel,  McVey- 
town,  78;  in  Synclinal  W.  of  McVeytown,  4,  91,  92;  sand  mine  Dull 
& Bradley,  92;  ridge  \V.  of  McVeytown,  92;  in  Kansas  Valley,  96  ; 
comparative  measurements  in  Long  Hollow,  McVeytown  and  Lewis- 
town,  99  ; at  Mt.  Union,  104  ; Chestnut  Ridge,  113 ; at  Three  Springs, 

115  ; Royer's  Ridge,  119  ; of  Sandy  Ridge,  119  ; ore  at  Orbisouia,  li.O  ; 
blocks  W.  of  Orbisonia,  129  ; measured,  162,  184 ; outcrop  towards  Sal- 
tilo,  232  ; described  in  detail  by  Mr.  Ashburner,  239  ; glass  sand,  240  ; 

in  Blair  Co.,  264;  wanting  in  Clinton  Co.,  269  specimens, 279 

shale  measured, 162 

Palaeozoic  rocks — See  Thickness,  and  Measurements, ICO 

Pebbles  in  Conglomerate, 192 

Peru  Limestone  described, xix 

Peru  SS.  described, xix 

Plants  in  conglomerate, 192 

Pocono  Sandstone  (Vespertine;  encircling  Broad  Top  Mtn,  145 ; on  E.  B.  T. 

R.  sect.,  169  ; in  Sidling  Gap,  173 ; measured,  184 ; described  in  detail  by 
Mr.  Ashburner,  206  ; bottom  limit,  215 ; in  Blair  Co.,  263 ; in  Clinton 

Co.,  266  ; specimens, 273 

Portage  and  Chemung,  division  plain  on  R.  R.  sect  167 ; on  Sidling 
Creek,  173,  174  ; flags  described  in  detail  by  Mr.  Ashburner,  222,  225, 

226 ; building  stone,  238  ; in  Blair  Co.,  263  ; in  Clinton  Co.,  268,  speci- 
mens,   277 

Ponent — See  Catskill. 

Potatoes  on  Broad  Top  Mtn, • 150 

Potsdam  SS.  concealed, note,  xviii 

Pottsviile  Conglomerate  IXII)  capping  Long's  Ridge,  145;  on  E.  B.  T. 

R.  R.  sect.,  169  ; of  Sidling  Creek  section,  1 ri ; measured,  181 ; in  Mr. 
Ashburner’s  sect.,  191,  192;  irregular  dejjosit,  192;  in  Blair  Co.,  262; 

in  Clinton  Co.  266  ; specimens,  272 

Pulpit  rocks  of  Oriskany,  Three  S^srings, 115 

Ranges  (7)  of  ore  at  Orbisonia, 119 

Rate  of  water  fall  in  Trough,  Three  Springs,  and  Aughwick  creeks,  . 148,149 

Ravines  in  Jacks  Mtn, 60 

Red  shale  of  XI,  described,  xvi ; of  Clinton  Age, 249 

Red  shale — See  Mauch  Chunk. 

Rise  and  fall  of  anticlinals,  151 

Ripple  marks, 276 

Rock  ore  at  the  base  of  the  Clinton, • xvi 

specimens  in  Aughwick  Valley  and  on  E.  Broad  Top, 271 

Rope  tramway,  McVeytown, 80,81 

Salina— See  Onondaga. 

Salina  group  described,  xxiii;  shales,  49;  variegated  shale,  51;  Salina 
(shale)  at  Mt.  Union,  105 ; rocks  (VI)  described  in  detad  by  Mr. 

Ashburner,  241,242 

Salt — See  Salina. 

Sand— See  Oriskany. 

s.md,  from  sand  rock,  37,  38 ; pure  white,  Minehart’s,  77,  78  ; at  McVey- 
town,   92,93 
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Sand  Rock,  xxviii ; described,  xxxvii ; in  fragments,  14  ; at  Ulsb's  Gap, 

IG,  17 ; near  Adamsburg,  23 ; Sblpton  Run,  33  ; Reavertown,  35 ; S. 

W.  of  Beavertown,  36  ; S.  W.  of  Adamsburg,  40  ; Oswell's  Gap,  . 43,44 

Sand  Vein  Ore  bed,  xxviii ; ore  described,  xxxv ; absent,  4 ; 13,  14,  15  ; at 
Logan’s  Gap,  18;  at  Paxtonville,  22,  29,  30;  beds  at  Beavertown,  24 ; 
at  Smithgrove,  &c.,  28 ; on  Robb’s  Run,  31,  32 ; S.  W.  of  Beavertown, 

34,  35,  36,  37 ; S.  W.  of  Adamsburg,  40,  4i  ; Mitchell’s  Gap,  43 ; Os- 
■\\-eH’s  Gap  (shaft),  43;  Mowry’s  Gap,  44  ; Maitland  Station,  45  ; west 
of  Logan,  59;  McVeytown,  61;  Yeagertown,  Keever’s  bank,  61; 
Graham  bank,  west  of  A’eagertown,  62 ; J.  Couple’s  bank,  65  ; McKee 
ore  bank,  66  ; J.  Shehan’s  bank,  69  ; McCoi-d  & Rothrock’s  ore  banks, 

69,  70;  J.  Kinzer’s  bank,  72;  Chestnut  Ridge,  84;  Wakefield  bank, 

84;  shaft  at  Granrilie  Gap,  88;  ’Kolfs  Gap,  89;  Galloway’s  Gap,  89, 

90;  Ochre  Mill,  .Juniata,  90;  crop  on  .Tacks  Mountain,  96;  Matilda 
Fm'nace,  100;  Mount  L^nion  and  West,  110  ; sand  vein  ( ? ),  Whitzell’s 
bank  west  of  Mount  Union,  111  ; on  Blackleg  Mtn.,  132;  ore  mine  Ko. 

3,  Orbisonia,  134 ; shaft  west  of  Orbisonia,  137  ; beds  at  Orbisonia,  . . 250 

Schoharie  grit,  49  ; measured, 162 

Sections  leveled,  and  measures  south  of  .Tacks  Mtn.,  viii;  of  Upper  Me- 
dina, in  Penn  Creek  Narrows,  3 ; near  Adamsburg,  19 ; near  Paxton- 
ville, 22 ; of  ore  group,  S.  of  Smithgrove,  46 : at  Logan  and  Lewis- 
town,  Ch.  V,  47 ; at  Granville  Gap,  50;  at  Juniata  Narrows,  50;  Mc- 
Kee’s ore  bank,  57 ; Moore’s  ore  bank,  58  ; J.  Shehan’s  ore  bank,  58 ; 
Through  Keever’s  ore  bank,  63 ; through  Graham’s  ore  bank,  64  ; of 
Clinton  Rocks,  74 ; Long  Hollow,  98  ; at  Matilda  Furnace,  102  ; at  Mt. 
Union,  103  ; at  Blackiog  (Rockhill)  Gap,  108 ; atopening.  No.  1 ; Rock- 
hill  Gap,  118  : at  No.  3 opening,  Rockhdi  Gap,  130  ; in  Rockhill  Gap 
of  Blackiog  Mtn.,  131 ; sections  in  Mr.  Ashburner’s  report  explained, 

158;  of  Blackiog  Valley  (I).  159  ; No.  1 at  Orbisonia,  160;  No.  2 Orbi- 
sonia, 164:  along  East  Broad  Top  RR.,  165;  Sideling  Hill  Creek,  170; 
along  the  crest  of  anticlinal  of  Jacks  Mtn.,  west  end,  182 ; at  Riddles- 
burg  (Rogers),  198  ; of  Virginia  coal  beds  of  X,  214  ; of  Catskill  Fish- 
beds,  218  ; of  Magnesian  limestone  of  Blackiog  Valley,  260  : Palaeo- 
zoic rocks  in  Blair  County,  by  Messrs.  Piatt  and  Sanders,  261 ; Palaeo- 
zoic rocks  in  Clinton  Co.,  by  Mr.  Chance, 265 


Serai — See  Pottsville  Conglomerate. 

Shell  ore,  113 

Shore  deposits,  162,163 

Shot  block  ore  described, 1 

Silicious  shales, 84 

Silurians,  thin  westward, 163 

Slope  in  shales, 39 

Soft  and  hard  fossil  ores,  xliii  ; at  Orbisonia, 133 

Soft  ore,  how  deep  down,  7,8;  deepened  at  notch  in  the  ridge,  9 ; on  flat 

dips,  15 ; on  high  deeps,  16 ; more  on  gentle  di^Ts, 30 

Soil, 149 

Specimens  collected  by  Mr.  Ashburner,  271 ; as  numbered  by  Mr.  Ash- 

burner,  187 

Spur  of  Jacks  Mtn.,  near  Troxelville, 13 

Surface  indications  of  ore, xlii 
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Surveys  of  the  fossil  ore  outcrops,  vii ; of  Jacks  Mountain,  viii ; around 
Orbisonia,  ix  ; of  A.  A.  Henderson,  in  1837-’40,  ix ; of  Messrs.  Billen 

and  Ashburner,  xii ; of  Mr.  Sanders, xiii 

Synclinal,  on  the  back  of  an  anticlinal,  1 ; at  Adamsburg,  23,  24  ; at  Paxton- 
ville,  25  ; not  of  Danville  beds,  30  ; 3 m.  W.  of  Paxtonville,  32  ; of  Bea- 
vertown  ridge,  33 ; 1 m.  S.  W.  of  Adamsburg,  38  ; of  Squaw  Hollow, 
(Dry  Valley, ) 48 ; of  Ross  ore  bank,  McVeytown,  48  ; of  Dry  Valley, 
Lewistown,  48 ; of  McCoy’s  ore  bank,  48  ; of  Dull  & Bradley  ore  bank, 
McVeytown,  49;  of  Yeagertown,  60;  of  Squaw  Hollow,  75;  syncli- 
nals W.  of  McVeytown,  91 ; of  Ross  bank,  91 ; No.  4,  W.  of  McVey- 
town, 91  ; of  McCoy  bank,  91 ; of  Dull  & Bradley  bank,  91 : of  Ijong 
Hollow,  98  ; (of  Dull  & Bradley  bank,)  in  Long  Hollow,  99  ; Rhodes 
bank.  Long  Hollow,  99;  synclinals  of  Orbisonia,  119;  W.  of  the  Ju- 
niata, 142;  of  Plank  Cabin  Valley,  (XI,)  145;  of  Aughwick,  de- 
scribed, 153  ; of  the  Orbisonia  mines,  (Big  Scrub  Ridge  synclinal?,) 

154 ; of  Broad  Top,  described,  156 ; synclinals  of  Aughwick  Valley 
and  Broad  Top  Mtn.,  165  ; of  Aughwick  V.  on  R.  R.  sect.,  166,  167  ; 
of  McConnellsbuag  cove  on  R.  R.  sect.,  (?)  167  , of  Long’s  Ridge,  . . 172 
Terrace,  regular,  13 ; of  Jacks  Mountain,  60,  96,  98  ; of  W.  Jacks  Mtn.,  110, 


111 ; of  Blacklog  Mtn.,  131 ; of  W.  Blacklog  Mtn., 137 

Terrace  ore  at  Potts  Gap,  . . . . ' 139 

Thickness — See  Measurements. 


Thickness  of  Palaeozoic  rocks,  by  Mr.  Ashburner  and  Mr.  Sanders,  xiii : 
thicknesses  at  Lewistown,  49 ; at  Mt.  Union,  103  ; of  Palaeozoic  roclts, 
141 ; in  southern  Huntingdon  Co.,  184  ; thickness  approximate,  184  ; 


of  XI, 205 

Thinning  of  formations  illustrated, 162,163 

Three  Springs  fault  described,  233 

Topographical  data — See  Levels. 


Topography  of  the  Aughwick  Valley  and  Broad  Top  District,  142  ; influ- 
enced by  structure,  148 ; of  Sideling  Hill  Creek,  174  ; of  Mountain 
Limestone,  201 ; of  Chemung  and  Portage  areas,  229 ; of  corniferous 


outcrops,  230  ; of  the  Hamilton  area,  230 

Tramway  at  sand  mines,  80 

Transit  lines,  run  along  Jacks  Mtn., viii 

Transition  beds  of  Catskill  (IX)  and  Chemung,  (VIII,)  169,  221 ; of  Po- 

cono  (X)  and  Catskill,  (IX,) 215 

Transition  of  layers  of  XI  and  X,  202  ; of  IX  and  VIII, 224 

Transition  specimens  of  X and  IX, 276 

Trenton  Limestone,  (II,)  55;  measured  at  Logan  Gap,  50 ; measured, 
Blacklog  Valley,  159 ; thickness,  160;  measured,  184;  described  by 

Mr.  Ashburner,  259  ; in  Blair  Co.,  264;  specimens, 284 

Umbral — See  Mauch  Chunk. 


Upheaval  force, 170,179 

Upper  Clinton  limestone  and  shales  tunnel,  Ferguson  Valley,  70,  71  ; 
limestone,  Matilda  Furnace, 101 
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Shales,  9,  ore  shales,  14;  shales,  Ulsh’s  Gap,  16;  Logan  Gap,  17 ; Pax- 
tonville,  30 ; tunnel,  Shipton  Run,  33 ; tunnel,  37 ; tunnel  1|  m.  S. 

W.  of  Aclanisburg  (described),  41;  Painter’s  Station,  42;  Oswell’s 
Gap  (described),  43;  tunnel.  Painter’s  Sta.,  44  ; Lev/istown  (meas- 
ured), 49;  Jos.  Snyder’s  bank,  65  ; Chestnut  Ridge,  83;  Blue  Ridge, 

87 ; Matilda  Furnace,  101 ; Shale  ridge,  centre  of  Hill  Valle^^,  110 : 

Rockhill  Gap,  133  ; Ft.  Littleton, 138 

Upper  Ilelderberg  limestone,  40;  W.  of  Orbisonia,  129;  described  in  de- 
tail by  Mr.  Ashburner, 224 

Utica  Slates  (III),  measured,  Logan  Ga^o,  50 ; Upper  Gray  slate,  55 ; Llid- 
dle  Black  Slate,  55 ; Lower  Gray  Slates,  55 ; Slates  (III)  described  by 

Mr.  Ashbm-ner,  251,  257  ; in  Blair  Co.,  264 ; spechnens, 284 

Vespertine — See  Pocono. 

Washing  glass  sand,  79,80 

Washing  brown  hematite  ore, 114 

Water  Lime  described,  xxiii ; Logan  sect.  47,  49 ; makes  flats  W^.  of  Orbi- 
sonia, 137  ; at  Dewees’  grist  mill,  Orbisonia,  161 ; much  contorted  at 
Orbisonia,  161 ; measured  wilh  difficulty,  161,  162 ; thins  eastward, 

163 ; rocks  described  by  Mr.  Ashburner  in  detail,  241,  242,  243;  speci- 
mens,   61 

Water  Lime  shale,  51 : at  Mt.  Union, 104 

Water  sheds  around  Broad  Top, 146 

Wavellite, 271 


Secc^d  Geological  Survey  of  PeiNnsylvaria. 


REPORTS  FOR  1874,  1875,  1876,  1877,  AND  1878. 


The  following  Reports  are  issued  for  the  State  by  the  Board  of  Connnis- 
missioners,  at  Harrisburg,  and  the  prices  have  been  fixed  as  follows,  in  ac- 
cordance with  the  terms  of  the  act  • 


PRICES  OF  REPORTS. 

A.  Historical,  Sketch  of  Geological  Explorations  in  Pennsylvania 
and  other  States.  By  J.  P.  Lesley.  With  appendix,  containing  Annual 
Reports  for  1874  and  1875  ; pp.  226,  8vo.  Price  in  paper,  $0  25  ; postage,  $0  06. 
Price  in  cloth,  |0  50  ; postage,  50  10. 

B.  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania — 

1874.  By  Dr.  F.  A.  Genth.  With  appendix  on  the  hydro-carbon  compounds, 
by  Samuel  P.  Sadtler.  8vo.,  pp.  206,  with  map  of  the  State  for  reference  to 
counties.  Price  in  paper,  |0  50 ; postage,  fO  08.  Price  in  cloth,  50  75 ; post- 
age, |0  10. 

B. *  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania  for 

1875.  By  Dr.  F.  A.  Genth.  Price  in  paper,  50  05 ; postage,  50  02. 

C.  Report  of  Progress  on  York  and  Adams  Counties.  By  Persifor 
Frazer,  Jr.  8vo.,  pp.  198,  illustrated  by  8 maps  and  sectio7is  and  other  illus- 
trations. Price  in  paper,  50  85  ; postage,  50  10.  Price  in  cloth,  51  10 ; post- 
age, 50  12. 

OC.  Report  of  Progress  In  the  Counties  of  York,  Adams,  Cum- 
berland, AND  Franklin.  Illustrated  by  maps  and  ci'oss-sections,  sliow- 
ing  the  Magnetic  and  Micaceous  Ore  Belt  near  the  western  edge  of  the  Meso- 
zoic Sandstone  and  the  two  Azoic  systems  constituting  the  mass  of  the  South 
Mountains,  with  a preliminary  discussion  on  the  Dillsburg  Ore  Bed  and 
catalogue  of  specimens  collected  in  1875.  By  Persifor  Frazer,  Jr.  Price,  51  25  ; 
postage,  50  12. 

D.  Report  of  Progress  in  the  Brovn  Hematite  Ore  Ranges  of  Le- 
high County,  with  descriptions  of  mines  lying  between  Emaus,  Alburtis, 
and  Foglesville.  By  Frederick  Prime,  Jr.  8vo.,  pp.  73,  with  a contour-line 
map  and  8 cuts.  Price  in  paper,  50  50  ; postage,  50  04.  Price  in  cloth,  50  75  ; 
postage,  50  06. 


H.  Report  of  Progress  ijst  the  Clearfield  and  Jefferson  District 
OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  Franklin 
Platt.  8vo.,  pj).  296,  illustrated  by  139  cuts,  8 maps,  and  2 sections.  Price  in 
paper,  |1  60 ; postage,  ?0  13.  Price  in  cloth,  75  ; postage,  §0  15. 

IIII.  Report  of  Progress  in  the  Cambria  and  Somerset  District 
OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  F.  and 
W.  G.  Platt.  Pp.  194,  illustrated  with  84  wood-cuts  and  4 maps  and  sections. 
Part  I.  Cambria.  Price,  ?1  00  ; postage,  ?0  12. 

HHII.  Report  of  Progress  in  the  Cambria  and  Somerset  District 
of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  F.  and 
W.  G.  Platt.  Pp.  348,  illustrated  by  110  wood-cuts  and  6 maps  and  sections. 
Part  II.  Somerset.  Price,  ®0  85 ; postage,  fO  18. 

I.  Report  of  Progress  in  the  Venango  County  District.  By  John 
F.  Carll.  With  observations  on  the  Geology  around  Warren,  by  F.  A.  Ran- 
dall ; and  Notes  on  the  Comparative  Geology  of  North-eastern  Ohio  and  North- 
western Pennsylvania,  and  Western  New  York,  by  J.  P.  Lesley.  8 vo.,  pp. 
127,  with  2 maps,  a long  section,  and  7 cuts  in  the  text.  Price  in  jiaper,  $0  60; 
postage,  $0  05.  Price  in  cloth,  ?0  85 ; postage,  $0  08. 

II.  Report  of  Progress,  Oil  Well  Records,  and  Levels.  By  John 
F.  Carll.  Published  in  advance  of  Report  of  Progress,  III.  Price,  §0  60 ; post- 
age, fO  18. 

J.  Special  Report  on  the  Petroleum  of  Pennsylvania,  its  Pro- 
duction, Transportation,  Manufacture,  and  Statistics.  By  Henry  E.  Wrigley. 
To  which  are  added  a Map  and  Profile  of  a line  of  levels  through  Butler, 
Armstrong,  and  Clarion  Counties,  by  D.  Jones  Lucas;  and  also  a Map  and 
Profile  of  a line  of  levels  along  Slippery  Rock  Creek,  by  J.  P.  Lesley.  8 vo., 
pp.  122  ; 5 maps  and  sections,  & plate  and  5 cuts.  Price  in  paper,  ?0  75  ; post- 
age, ?0  06.  Price  in  cloth,  ?1  00 ; postage,  ?0  08. 

K.  Report  on  Greene  and  Washington  Counties — Bituminous  Coal 
Fields.  By  J.  J.  Stevenson,  8 vo.,  pp.  420,  illustrated  by  4 sections  and  2 
county  maps,  showing  the  depth  of  the  Pittsburg  and  Waynesburg  coal  bed, 
beneath  tlie  surface  at  numerous  points.  Price  in  paper,  80  65  ; postage,  $0  16. 
Price  in  cloth,  ?0  90 ; postage,  ?0  18. 

KK.  Report  of  Progress  in  the  Fayette  and  Westmoreland  Dis- 
trict OF  the  Bituminous  Coal  Fields  of  IVestern  Pennsylvania. 
By  J.  J.  Stevenson  ; pp.  437,  illustrated  by  50  wood-cuts  and  3 county  maps, 
colored.  Part  I.  Eastern  Allegheny  County,  and  Fayette  and  Westmoreland 
Counties,  west  from  Cliestnut  Ridge.  Price,  ?1  40  ; postage,  80  20. 

L.  Special  Report  on  the  Coke  Manufacture  of  the  Youghio- 
GHENY  River  Valley  in  Fayette  and  Westmoreland  Counties,  with 
Geological  Notes  of  the  Coal  and  Iron  Ore  Beds,  from  Surve3^s,  by  Charles  A. 
Young ; by  Franklin  Platt.  To  which  are  appended : I.  A Report  on  Methods 
of  Coking,  by  John  Fulton.  II.  A Report  on  the  use  of  Natural  Gas  in  the 
Iron  Manufacture,  by  John  B.  Pearse,  Franklin  Platt,  and  Professor  Sadtler. 
Price,  §1  00 ; postage,  $0  12. 

M.  Report  of  Progress  in  the  Laboratory  of  the  Survey  at 
Harrisburg,  by  Andrew  S.  McCreath.  8 vo.,  pp.  105.  Price  in  paper,  80  50 ; 
postage,  80  05.  Price  in  cloth,  80  75;  postage,  80  08. 

N.  Report  of  Progress.  Two  hundred  Tables  of  Elevation  above  tide- 
level  of  the  Railroad  Stations,  Summits  and  Tunnels  ; Canal  Locks  and  Dams, 
River  Riffles,  Ac.,  in  and  around  Pennsylvania ; with  map.  By  Charles  Allen. 
Price,  80  70 ; postage,  80  15. 
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Q.  Report  of  Progress  in  the  Beaver  River  District  op  the  Bitu- 
minous CoAE  Fields  of  Western  Pennsylvania.  By  I.  C.  White;  pp. 
337,  illustrated  with  3 Geological  maps  of  parts  of  Beaver,  Butler,  and  Alle- 
gheny Counties,  and  21  plates  of  vertical  sections.  Price,  $1  40 ; postage, 
50  20. 

Other  Reports  of  the  Survey  are  in  the  hands  of  the  printer,  and  will  soon 
be  published. 

The  sale  of  copies  is  conducted  according  to  Section  10  of  the  Act,  which 
reads  as  follows : 

* * * “Copies  of  the  Reports,  with  all  maps  and  supplements, 

shall  be  donated  to  all  public  libraries,  universities,  and  colleges  in  the  State, 
and  shall  be  furnished  at  cost  of  publication  to  all  other  applicants  for 
them." 

Mr.  F.  W.  Forman  is  authorized  to  conduct  the  sale  of  reports ; and  letters 
and  orders  concerning  sales  should  be  addressed  to  him,  at  223  Market  street, 
Harrisburg.  Address  general  communications  to  John  B.  Pearse,  Secretary. 

By  order  of  the  Board, 

JOHN  B.  PEARSE, 
Secretary  of  Board. 

Rooms  of  Commission  and  Museum  : Address  of  Secretary : 

223  Market  Street,  Harrisburg.  223  Market  Street,  Harrisburg. 
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